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Abstract 
This thesis presents a collection of applied epidemiological studies and is primarily 
focussed on health risk behaviours and preventive health programs. The studies 
included:  
 
 a cross-sectional analysis of data from two national Aboriginal and 
Torres Strait Islanders surveys. The study examined estimates of 
smoking prevalence by Indigenous Regions, 2012/13 and 2014/15; 
 
 a pre- and post- study of a local Aboriginal-developed tobacco control 
campaign in Central Australia. The study examined change in smokers 
and ex-smokers knowledge, attitude and behaviours to tobacco use, 
2016-17; 
 
 a retrospective cohort study of Aboriginal Community Controlled Health 
Services which examined if outcomes in smoking were associated with 
targeted Indigenous tobacco control funding, 2014-2017; 
 
 a clinical audit to identify and provide recommendations to improve the 
pathways available to help identified smokers quit, in six Aboriginal 
Community Controlled Health Services in Queensland 2017; 
 
 an evaluation of the Royal Flying Doctors Service Monitoring System 
for an obesity-prevention program, the Healthy Living program, 
delivered in remote communities in South Australia 2007-2016; and, 
 
 an outbreak investigation of gastroenteritis following Melbourne Cup 
luncheons in the Canberra, November 2016.  
 
In all but one study, I examined data availability, collection and analysis to support 
program evaluations. Although, Australian national survey data for the Aboriginal and 
Torres Strait Islander population are the most comprehensive source on health risk 
behaviours, the data’s utility for evaluating regional program level activities and 
campaigns is challenged by small sizes and data restrictions. In my study of regional 
smoking prevalence, I noted that wide confidence intervals meant that changes over 
time at a regional level could not be detected. Further, cross sectional analysis is 
restricted to comparing changes in sub-populations, jurisdictions or regions over time 
rather than an analysis of changes in individuals over time. As such, these analyses do 
not allow the attribution of exposures, including exploring what program specific 
activities and campaigns lead to changes. 
 
 7 
In response to the national data limitations, managers and implementers of individual 
programs are opting to develop their own studies, monitoring and evaluation systems. In 
my pre- and post- study of smokers in Central Australia, I observed improvements in 
participants’ knowledge of smoking health risks and increased numbers of ex-smokers. I 
have recommended that next phase of Australian Government’s Tackling Indigenous 
Smoking evaluation needs to better examine which program specific exposures in 
tobacco control led to: the de-normalisation of tobacco use in communities; increased 
quit attempts; reduced uptake of smoking; and, the overall declines in smoking 
prevalence. I also examined the RFDS Monitoring System, a program monitoring 
system established to track changes in participants due to community based health 
promotion activities. Local surveys/sentinel surveillance and program monitoring can 
help to improve program reporting and evaluations, is responsive to local data requests 
and builds health service capabilities. However, the system for ongoing data collection 
at an individual program level can also be compromised because of lack of 
comparability across sites/activities, limited budget, inadequate definitions of sampling 
frames, lack of standard operating procedures for data collection and the onus on non-
technical staff to analyse data. Australia needs an enhanced data collection system for 
preventive health that supports both local and regional data needs, while remaining 
comparable at a national level. 
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Chapter 1 
Introduction 
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1 Introduction 
Preventive health is an umbrella term covering a range of actions that endeavour to 
optimise health and well-being, reduce the burden of ill-health and prevent disease 
onset. In Australia, much of the preventive health policy and program work has 
focussed on altering behavioural risk factors that are associated with an increased 
burden of chronic diseases.1 Within the spectrum of preventive health, there are layers 
of intervention, from population approaches (such as tobacco plain packaging), to group 
motivation, to individual education. This thesis explores the opportunities provided to 
intervene in to two contemporary health risks, namely tobacco use and obesity, and 
focuses on targeted programs specific to Aboriginal and Torres Strait Islander peoples. 
At the heart of the thesis is an ensuing analysis of the programs, what data can be 
utilised to evaluate programs and a critical exploration of the role of epidemiological 
analysis. 
 
The term ‘health risk behaviour’ often places an onus on the individual as responsible 
for the state of their health. In fact, many authors have focussed on cognitive 
explanations in examining why some people make healthy choices as opposed to others, 
with interventions attending to behavioural modifications to improve health.2-4 
However, it is globally acknowledged that health status is not merely determined 
because of an individual’s choice and actions.5 As such, good design of interventions to 
influence health choices and behaviours benefit from considering the characteristics of 
the environment, political systems and the society that contextualise the health of 
people, communities and populations.6-9 For example, evidence suggests a 
disproportionate trend towards healthier outcomes among those in the highest 
socioeconomic group,10 levels of smoking in a community are influenced by community 
acceptance of it,6 physical activity rates are low in communities without access to a safe 
physical environment,5 and, nutrition is influenced by people’s ability to access healthy 
choices in their local supermarkets.11 These societal and cultural determinants play out 
in ways that make individual opportunity to change either harder or easier. 
 
My thesis considers two preventive health programs, which have been primarily 
designed to target Aboriginal and Torres Strait Islander people at the community level, 
including the: 
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1. Tackling Indigenous Smoking program: an Australian Government 
program focussed on targeted Indigenous tobacco control strategies, 
2015-2018. 
2. Healthy Living Program: A Royal Flying Doctor Service program 
focused on delivering an obesity prevention delivered in remote 
communities in South Australia, 2007-2016. 
 
This thesis positions itself in the discipline of applied epidemiology. Descriptive 
epidemiology seeks to define those affected through characteristics of person, place and 
time. I suggest that place in the context of my studies on preventive health concerns the 
society, the political context and institutional capacity and capabilities. I apply 
epidemiological analyses to examine public health interventions targeting health risk 
behaviours. 
1.1 Field placement 
My studies are informed by my field experiences at three different levels:  
1. Placement at the Australian Government Department of Health, 
Indigenous Health Division. 
2. Project collaborations with two Aboriginal Community Controlled 
Health Services and one large national non-government organisation, 
Royal Flying Doctor Service. 
3. Fieldwork in remote and regional communities in South Australia, 
Queensland and Northern Territory. 
 
In my placement at the Australian Government Department of Health, I worked with: 
the bureaucrats as policy influencers and program managers; workers and project 
implementers in Aboriginal Community Controlled Health Services and non-
government organisations; and with individuals in communities. It is these experiences 
and critical reflections on how this context relates to my study results that the greatest 
insights on the use epidemiological evidence in the program development are formed. 
1.2 Thesis structure and competencies 
This thesis meets the core competency of the Masters of Philosophy in Applied 
Epidemiology (MAE) in the subsequent chapters, as listed in Table 1. Chapter two 
explores the role of the Tackling Indigenous Smoking (TIS) program, an Australian 
Government funding program for tobacco control. The chapter fulfils the requirement to 
undertake a public health data analysis by examining cross-sectional national health and 
social surveys. It also fulfils the major epidemiological project requirement and includes 
a study analysing data from health service national Key Performance Indicators, a 
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community pre- and post- study, and a descriptive study of a clinical audit tool for 
monitoring clinicians’ approaches to support smoking cessation.  
 
Chapter three presents a study to fulfil the competency of evaluating a surveillance 
system. I review the Monitoring System established and implemented by the Royal 
Flying Doctor Service for their Healthy Living Program. This project stemmed from an 
end-point evaluation of the Healthy Living Program undertaken jointly with a National 
Centre for Epidemiology and Population Health (NCEPH) colleague, Dr Buddhima 
Lokuge.  
 
Chapter four finalises the MAE competency, presenting the outcomes of an outbreak 
investigation of gastroenteritis. The outbreak investigation was conducted with 
colleagues from ACT Health. In conducting the investigation, I consider the application 
of outbreak investigations in a remote Aboriginal community setting. 
 
Table 1. Chapters, related epidemiological competency and course requirements 
 
Analyse a public 
health dataset 
Undertake a major 
epidemiological 
project 
Evaluate a 
surveillance 
(monitoring) 
system 
Investigate 
an 
outbreak 
Chap 2 Publication x2 
Teaching 
exercises 
Conference 
presentation 
Draft publication x2 
Non-expert summary 
Conference 
presentation & poster 
ANU Seminar 
  
Chap 3   Program evaluation 
report 
Non-expert 
summary 
 
Chap 4    X 
 
Chapter five presents learnings and reflections from the projects. In doing so, I return to 
reflect on preventive health for Aboriginal and Torres Strait Islander people, and the 
influences and agency of the sector and individuals who seek to measure program 
success. This chapter orientates both my learnings and reflections towards advice for 
policy and practice. I also consider the application of epidemiological analysis used in 
this thesis. 
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1.3 Positioning and standpoint 
I come to this research with past experiences, knowledge and appreciation of the 
working and researching with Aboriginal people. These experiences are both 
appropriate for the research and also necessary to declare, particularly as I am non-
Indigenous researcher. My standpoint was influential in the research design, 
implementation and interpretation of the results. Professor Maggie Walters reminds us: 
how we see the world is not a neutral, objective understanding, but is 
inevitably influenced by the filters and frames of our life experiences and 
circumstances and our social, cultural, economic and personal identity 
location. Our standpoint, who we are socially, economically, culturally and 
even politically, underpins the questions we see, the answers we seek, the 
way we go about seeking those answers and the interpretation we make, the 
theoretical paradigms that make ‘sense’ to us… Declaring openly one’s 
standpoint position requires a researcher to become conscious of who they 
are, and their embedded ways of making sense of the world around them.12 
 
My motivation to research this topic arises from my ongoing search to improve 
knowledge and to be a practical advocate for change within healthcare and social 
systems. I have deep-seated interest in understanding the processes of acquisition of 
evidence for public health interventions and how it is used in shaping policies and 
programs for Indigenous people. 
 
This interest grew from working in Central Australia with Aboriginal organisations 
from 2001 to the beginning of 2016. Prior to moving to Canberra in February 2016, I 
had a conversation with two Aboriginal senior men* whom I worked with at the Central 
Land Council. The implicit undertones in our conversation are a reminder of the 
inequalities in Australia’s healthcare systems: 
Me: Hey Jungala. What’s wrong with your foot? 
Jungala: I just had two toes removed. That’s all. 
Me: Oh no. That doesn’t sound good. 
Jungala: Don’t worry about me. Jungarrayi over here has lost all his toes on 
his right foot last year. 
[Both men laugh, and I smile sympathetically while cringing in my seat at what is an 
unacceptable predicament of current inequalities] 
 
My experience and relationships have taught me that Aboriginal people do not accept 
poor health as the norm. It is not normal to be sick, but the social determinants for many 
Aboriginal and Torres Strait Islander people can restrict opportunities for better 
outcomes.13-15 I am interested in understanding approaches to primary healthcare, 
                                                 
*‘Aboriginal senior men’ is term used in Central Australia to refer to men with cultural responsibilities 
and authority for maintaining Aboriginal law, known as Tjukurpa 
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making systems more accountable, challenging hierarchy and removing obstacles for 
people. The broader structural and systemic issues that result in adverse health 
outcomes can be overlooked when studies only focus on an individual’s ‘risk 
behaviours’.  
 
I am also pragmatic; altering systemic inequities takes time and requires collective 
movement. My approach in this thesis is firstly to question, secondly to highlight and 
critically assess evidence, and thirdly to recommend ways forward. I have deliberately 
avoided projects that ‘survey without service’ and focussed my studies on programs that 
are delivering public health responses. My purpose is to capture the real and lived 
experiences of organisations working at the coal face of Indigenous health. The research 
should assist their practice and ensure that future policies and programs are responsive.  
I admit, that at times, I have avoided deficit language such as “problems” “crisis” 
“entrenched” “intractable”. Too much has been written about Indigenous health 
problems; I focus on opportunities.  
 
Throughout this work, I reflect on a question that is so often asked of me as a researcher 
working with Aboriginal and Torres Strait Islander people, “What does this mean for 
my mob?” Where possible I crossed from national to regional to community analysis, 
interweaving my analysis through these contexts. Field or applied epidemiology is 
exactly that, understanding the context in which research results and statistical analyses 
are generated, and using this knowledge to improve outcomes for people and their 
communities. 
 
I am grateful for the privilege of being trusted by the individuals, communities and 
organisations that I have worked with on my projects. To be accountable to Aboriginal 
people, my drafts were reviewed by my Aboriginal colleagues and supervisors, and 
cleared by the project partner organisations. I have drawn heavily on my supervisors, Dr 
Lovett and Dr Roe, to review my writing through their own cultural lens. I do recognise 
the limitations of my worldview and how this might differ from Aboriginal and Torres 
Strait Islander people. I accept responsibility for any misinterpretations or errors of 
judgment within this work.
  
 
 
 
 
 
 
 
 
 
 
Chapter 2 
Targeted tobacco control for Aboriginal and 
Torres Strait Islander people
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Prologue 
The collection of work in this chapter arises from my placement with the Preventive 
Health Section in the Indigenous Health Division. On my arrival in March 2016, the 
Section was focused on the implementation of the Tackling Indigenous Smoking (TIS) 
program. This included the roll out of a regional tobacco control grants, receiving and 
assessing research applications, supporting the development of a framework for the 
program evaluation and the establishment of a National Best Practice Unit to guide and 
assist use of evidence based approaches. It was a busy time to engage an MAE student 
and I was grateful for the opportunity to be involved in the establishing a government 
program. 
 
Although I am well aware of the health risks of tobacco use, the tobacco research world 
was a new frontier for me, and I was quickly swamped by a fountain of wisdom on all 
manner of tobacco related evidence in relevant scientific journals and reports. On the 
surface, it appeared to me that the mountain had peaked, as I grappled initially in 
identifying the research gaps and determining my unique contribution in this field. My 
initial impressions were surmounted and were greatly appeased through my work with 
two very important services, the Central Australian Aboriginal Congress and the 
Institute for Urban Indigenous Health. These services were pivotal in shaping my 
projects to benefit their models of healthcare delivery.  
 
This chapter meets the requirements of two of the MAE competencies: data analysis 
(Study 1, Appendices 1 and 2) and devising and conducting a major epidemiological 
project (Studies 2-4). It was appropriate to present this chapter as a collective body of 
work because of the consistent subject area. 
Chapter structure and main arguments 
Each study in this chapter (see Figure 1) examines the utility of a dataset and its analysis 
in informing tobacco control program evaluation. In doing so, I seek to uncover the use 
of the applied epidemiology in evaluating targeted tobacco control for Aboriginal and 
Torres Strait Islander people and its role in informing evidence for policy and program 
development and delivery.  
 
Chapter 2 23 
Specifically for the data analysis component, two papers were written in which I 
analysed secondary data from the ABS national cross sectional surveys. The first paper 
examines smoking prevalence at a regional level (Study 1). The second paper (included 
as Appendix 2) examines smoking trends over a ten year period; I conducted the data 
analysis for this paper, although I was not the lead author. There is substantial overlap 
in the main arguments across these papers, in particular I argue that there are 
considerable limitations for program attribution when analysing national surveys. In 
addition, lag times between collection of survey data and program implementation 
reduce its utility for evaluation. However, national Aboriginal and Torres Strait Islander 
social and health surveys remain the only truly nationally representative data sources to 
assess smoking prevalence. As such, the ability to analyse this data over time for 
assessment of national and regional trends in smoking rates remains critical. 
 
For my major epidemiological project, I present three reports (Studies 2–4). Two 
projects involved primary data collection, in which I worked in partnership with two 
Aboriginal Community Controlled Health Services, including collecting empirical data. 
The first report (Study 2) analysed primary data from a pre- and post- study of smokers 
and ex-smokers targeted through smoking campaign in Central Australia. I argue in this 
report that the use of pre- and post- studies can highlight important regional outcomes 
for program evaluations and their use going forward should be in considering a meta-
analysis of aggregated pre- and post- studies. 
 
The final two studies (Study 3 and Study 4) are linked as they examine clinical data and 
clinician responses to supporting clients to quit smoking, respectively. The first report 
examines smoking related outcomes in aggregated clinical data from the national Key 
Performance Indicator dataset. The final study presents outcomes of a clinical audit, 
undertaken with clinicians in six Queensland clinics, on approaches to supporting 
smoking cessation and quit attempts by clients. From this analysis, I argue that the use 
of clinical data in assessing outcomes over time is important, particularly when the vast 
majority of program funding for targeted Indigenous tobacco control programs is being 
provided to services delivering primary healthcare. 
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Figure 1. Chapter structure including outline of studies 
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Enhancing national data to align with policy objectives: 
Aboriginal and Torres Strait Islander smoking prevalence 
at finer geographic levels 
Abstract 
Objectives: The aim of the study was to assess the utility of national Aboriginal survey 
data in a regional geospatial analysis of daily smoking prevalence for Aboriginal and 
Torres Strait Islander Australians and discuss the appropriateness of this analysis for 
policy and program impact assessment. 
Methods: Analysis of cross sectional data from the last two Australian Bureau of 
Statistics national surveys of Aboriginal and Torres Strait Islander people, the National 
Aboriginal and Torres Strait Islander Social Survey 2014–15 (n = 7022 adults) and the 
National Aboriginal and Torres Strait Islander Health Survey 2012–13 (n = 10 896 
adults), and mapping the prevalence of smoking by Indigenous region. 
Results: Daily smoking prevalence in 2014–15 at Indigenous regions ranged from 
27.1% (95%CI 18.9–35.3) in the Toowoomba region in Queensland to 68.0% (95%CI 
58.1–77.9) in the Katherine region in the Northern Territory. The confidence intervals 
were wide and there was no detectable difference in daily smoking prevalence between 
the two time periods for any region. 
Conclusion: There are significant limitations with analysing national survey data at 
finer geographical levels. Given the national program for Indigenous tobacco control is 
a regional model, evaluation requires finer geographical analysis of smoking prevalence 
to inform public health progress, policy and program effects. Options to improve the 
data currently collected include increasing national survey sample sizes, implementing a 
smoking status question in the census, investing in current cohort studies focused on 
this population or implementing localised surveys. 
 
1 Introduction 
The smoking rate among Australia’s Aboriginal and Torres Strait Islander people is 
currently 39% for adults aged ≥15 years.16 This compares with a non-Indigenous 
smoking prevalence of 14.5% for adults aged ≥15 years.17, 18 The higher rate of tobacco 
use by Aboriginal and Torres Strait Islander people is associated with an increased 
burden of chronic disease and contributes to the health disparity between Indigenous 
and non-Indigenous Australians.19-22 In the context of excessive disease burden, 
reducing levels of smoking presents a significant public health priority and opportunity 
for health gain in this population. 
 
In order to respond to high tobacco use and improve health outcomes, in 2008 the 
Council of Australian Governments (COAG) established a target to halve the rate of 
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smoking in Aboriginal and Torres Strait Islander people by 2018.23, 24 This ambitious 
target was followed by funding specifically to develop targeted tobacco control 
programs for Aboriginal and Torres Strait Islander people.25-27 The most recent revision 
of the program, the Australian Government’s Tackling Indigenous Smoking program, 
commits A$116.8 million over 3 years (from 2015–16 to 2017–18).26 The largest 
proportion of this funding is assigned to delivering regional population health tobacco 
control interventions through community-based services, primarily Aboriginal 
community-controlled health services.27 This approach continues the preventive and 
primary healthcare focus at a regional level.28, 29  
 
Given there is both a regional approach to tobacco control and wide variation in 
smoking rates across Aboriginal and Torres Strait Islander populations, it is useful to 
report smoking prevalence at a finer geographic level to understand regional differences 
and rates of change over time. There is a decreasing trend in smoking prevalence among 
the Indigenous populations in urban areas, but little change in prevalence in remote 
areas.16, 30 Further, the Aboriginal and Torres Strait Islander Health Performance 
Framework documents smoking prevalence by state and remoteness, showing that 
highest smoking prevalence is in the Northern Territory at 52% and in very remote areas 
at 56%.31 However, apart from broad jurisdictional analysis and several localised 
surveys indicating high smoking rates in some remote communities,32-34 we know very 
little about the regional epidemiology of Aboriginal and Torres Strait Islander smoking. 
Policy and program need to draw on national survey data to better inform the approach, 
in evaluation of programs, in gap identification and to track trends over time. Measuring 
regional differences in smoking prevalence is important in evaluating outcomes in the 
Australian Government’s Tackling Indigenous Smoking program. 
 
The purpose of this study was to assess the utility of national survey data on Aboriginal 
and Torres Strait Islander smoking prevalence by analysing the data at a finer 
geographic level. In undertaking the analysis, we draw out the application of Australian 
Bureau of Statistics (ABS) survey data to inform Aboriginal and Torres Strait Islander 
tobacco control policy and program evaluation. The maps present smoking prevalence 
in 2012–13 and 2014–15 at the ABS Indigenous region level. We also analyse smoking 
prevalence results at the regional level to assess current daily smoking between regions 
and within regions over the two time periods. The last geospatial analysis of smoking 
prevalence was undertaken by Cunningham in 1997 using 1994 survey results from the 
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ABS.35 In addition to updating these earlier maps, the present study is an opportunity to 
explore the merits of using national survey data for regional comparisons. 
2 Methods 
2.1 National surveys 
The study used a cross sectional and ecological study design. Data from two national 
ABS surveys were analysed, namely the National Aboriginal and Torres Strait Islander 
Health Survey (NATSIHS) 2012–1336 and the National Aboriginal and Torres Strait 
Islander Social Survey (NATSISS) 2014–15.37 The sample sizes were 10,896 adults in 
2012–13 and 7,022 adults in 2014–15.36 Both surveys used random samples selected 
from both non-community areas via an area-based frame and from community areas 
(defined as discrete Aboriginal communities), with households selected in a remote 
community via the list-based frame of Aboriginal communities.36, 37 The ABS collected 
data using similar methods across both surveys, with face-to-face interviews in non-
community and community households. Data were then weighted to reflect key 
characteristics of the total Aboriginal and Torres Strait Islander population. These 
weights adjust for differences between the sample and the population in terms of 
distribution of group characteristics, including state and remoteness, community and 
non-community, as well as individual characteristics such as age, sex and Torres Strait 
Islander identification.37  
 
The present study was restricted to an analysis of weighted aggregated survey data 
because individual data at Indigenous region level are not available. Further, the use of 
Table Builder (ABS, Canberra) for the 2014–15 results led to several relative standard 
errors (RSEs) being withheld at the Indigenous regions by the ABS and we were not 
able to calculate confidence intervals (CIs) on these results. Although it would have 
been preferable to use ABS confidential unit record files via the Remote Access Data 
Laboratory, the Indigenous regions data item is not available through the ABS 
Microdata service. 
 
The ABS advises that ‘only estimates with RSEs less than 25% are considered 
sufficiently reliable for most analytical purposes’.36 By calculating CIs in our analysis, 
we are able to show the effect of RSEs on smoking prevalence results. 
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2.2 Outcome 
Current daily smoker for each individual was the outcome of interest. Both surveys 
categorised smoking status as current daily smoker, weekly smoker, less than weekly 
smoker, ex-smoker or never smoked for adults, ≥15 years. For 2012–13, results were 
obtained directly from the ABS results.30 The results reported by the ABS included 
proportions and RSE. Data from the 2014–15 survey were constructed in ABS Table 
Builder, including weighted proportions and RSE. The RSE (where available) by 
Indigenous region was used to calculate the CIs to assess changes between the two 
surveys. 
2.3 Geospatial and statistical analysis 
To create maps of smoking prevalence, the prevalence results were linked with ABS 
Indigenous regions38 based on the 2011 Australian Statistical Geography Standard and 
mapped using ArcGIS (Esri, NY, USA). The ABS Indigenous regions provide finer 
geographical analysis that is specific for analysis of Aboriginal and Torres Strait 
Islander regions. To account for the large standard errors and to achieve a more accurate 
point of comparison, the maps used 20% intervals between current daily smoking 
prevalence levels (e.g., 21–40%, 41–60%, 61–80%). In total, six maps were created, 
three from the 2012–13 NATSIHS data and three from NATSISS 2014–15 data. The 
analysis of total smoking prevalence was also stratified by sex. 
From these results, 95% CIs were calculated using the following formulas: 
Lower CI = (proportion – (1.96 × RSE × prevalence)) × 100 
Upper CI = (proportion + (1.96 × RSE × prevalence)) × 100 
Results, including prevalence and CIs, were graphed using Microsoft (Armonk, NY, 
USA) Excel to assess significant changes in prevalence across the two survey periods. 
 
Ethics approval was provided by the Human Research Ethics Committee in the 
Australian Government Department of Health (4/2016). 
3 Results 
In 2012–13 the smoking prevalence for Aboriginal and Torres Strait Islander adults 
ranged from 28.4% (95% CI 20.8–36.0) in the Australian Capital Territory to 68% (95% 
CI 58.1–77.9) in the Katherine region, Northern Territory. In comparison, the 2014–15 
maps show that the Cape York region, in Queensland, had the highest smoking 
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prevalence of 62.9% (95% CI 47.5–78.3), whereas the lowest was in the Toowoomba–
Roma region at 27.1% (95% CI 18.9–35.3; Figures 2,3; Table 1).
 
 
Figure 2. Smoking prevalence among all 
Aboriginal and Torres Strait Islander people 
by Indigenous region, 2012–13. 
 
 
 
 
 
 
Figure 3. Smoking prevalence among all 
Aboriginal and Torres Strait Islander people 
by Indigenous region, 2014–15
Regions with the highest proportions of daily smokers are located in northern remote 
areas. For example, the highest rates are in remote areas of northern Australia, 
including, in 2012–13, the West Kimberly region (59%; 95% CI 54.1–64.1), the 
Katherine region (68%; 95% CI 58.1–77.9) and the Nhulunbuy region (61.5%; 95% CI 
52.8–70.2) and, in 2014–15, in Cape York (62.9%; 95% CI 47.5–78.3). The lower rates 
of smoking were found in urban areas, including, in 2012–13, the ACT (28.4%; 95% CI 
20.8–36.0) and the Melbourne region (33.7%; 95% CI 26.2–41.2) and, in 2014–15, in 
Toowoomba (27.1%; 95% CI 18.9–35.3) and Brisbane (32.61%; 95% CI 23.3–42.0). 
The maps show that smoking prevalence is generally high across all jurisdictions (and, 
as previously reported,17 much higher than in non-Indigenous populations), ranging 
from 27.1% (95% CI 18.9–35.3) in the Toowoomba–Roma region in Queensland in 
2014–15 to 68.0% (96% CI 58.1–77.9) in the Katherine region in the Northern Territory 
in 2012–13. 
 
When stratified by sex, there were higher proportions of males smoking (e.g. 88.5% 
(95% CI 54.7–100.0) for males in the West Kimberly in 2012–13) compared with 
females across most regions (Table 1; Figures 4–7). The maps show a similar trend over 
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time when stratified by sex, with women in non-remote areas smoking at higher rates 
than women in remote areas. However, the opposite is true for male smokers, with the 
highest smoking rates overall associated with males living in remote areas.
 
Figure 4. Smoking prevalence among 
male Aboriginal and Torres Strait 
Islander people by Indigenous region, 
2012–13. 
 
 
Figure 5. Smoking prevalence among 
male Aboriginal and Torres Strait 
Islander people by Indigenous region, 
2014–15. 
 
 
Figure 6. Smoking prevalence among 
female Aboriginal and Torres Strait 
Islander people by Indigenous region, 
2012–13. 
 
 
Figure 7. Smoking prevalence among 
female Aboriginal and Torres Strait 
Islander people by Indigenous region, 
2014–15.
The graphs and data (Table 1; Figure 8) present the prevalence and confidence intervals. 
Importantly, Figure 7 demonstrates overlapping CIs, which are discussed below. 
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Figure 8. Smoking rates for Aboriginal and Torres Strait Islander people by 
Indigenous region, 2012–13 and 2014–15 (95% CIs)
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Table 1. Smoking prevalence (%) by region, with 95% confidence intervals in parentheses. n/a, not available 
 Smoking prevalence (%) 
 Total Female Male 
 
2012–13  2014–15 
Rate 
difference 2012–13  2014–15 2012–13  2014–15 
New South Wales        
 Dubbo 42.0 (30.3–53.7) 29.9 (n/a) –12.1 43.8 (30.1–57.5) 40.6 (n/a) 39.4 (27.5–51.2) 22.4 (n/a) 
 North-eastern NSW 44.7 (37.6–51.8) 53.3 (n/a) 8.6 48.1 (39.6–56.6) 33.3 (26.0–40.6) 41.9 (29.8–54.0) 37.5 (n/a) 
 North-western NSW 51.7 (43.4–60) 49.2 (32.5–65.9) –2.5 56.8 (45.6–68.0) 65.4 (n/a) 45.8 (32.3–59.3 44.4 (19.9–69.0) 
 Central and Northern coasts 35.2 (27.6–42.8) 33.8 (27–40.6) –1.4 31.9 (22.3–41.5) 39.0 (30.7–47.3) 38.8 (28.5–49.1) 28.9 (19.6–38.0) 
 Riverina–Orange 37.5 (27.9–47.1) 48.0 (33.9–62.1) 10.5 37.4 (24.2–50.6) 40.8 (23.9–57.8) 37.7 (24.6–50.8) 59.3 (40.9–77.6) 
 South-eastern NSW 38.8 (25.6–54) 36.3 (n/a) –2.5 36.9 (12.8–61.0) 20.7 (n/a) 40.5 (14.9–66.1) 51.9 (n/a) 
 Sydney–Wollongong 42.6 (35.6–49.6) 37.3 (26.3–48.4) –5.3 45.3 (37.8–52.8) 46.3 (33.0–59.6) 39.5 (29.2–49.8) 35.8 (19.3–52.2) 
Victoria        
 Melbourne 33.7 (26.2–41.2) 34.4 (28.4–40.4) 0.7 28.0 (20.2–35.8) 28.6 (21.3–35.8) 40.1 (28.5–51.7) 34.9 (26.5–43.4) 
 Rest of Victoria 47.0 (39.5–54.5) 45.2 (38.1–52.4) –1.8 48.8 (39.9–57.7) 42.4 (32.7–52.0) 45.4 (35.2–55) 45.1 (35.6–54.5) 
Queensland        
 Brisbane 39.3 (34.5–44.2) 32.6 (23.3–42) –6.7 37.7 (32.1–43.3) 27.6 (15.7–39.6) 40.9 (33.6–48.2) 38.5 (25.4–51.6) 
 Cairns–Atherton 38.1 (28.2–48) 44.9 (36.6–53.1) 6.8 28.1 (19.6–36.6) 30.4 (24.4–36.5) 49.5 (33.0–66.0) 67.0 (53.3–80.8) 
 Cape York 52.9 (44.0–61.8) 62.9 (47.5–78.3) –10 56.9 (44.9–68.9) 55.2 (n/a) 49.7 (38.0–61.4) 64.7 (34.8–94.6) 
 Mount Isa 52 (41.3–62.7) 54.4 (27.9–80.9) 2.4 43.1 (29.1–57.1) 53.1 (n/a) 59.0 (48.6–69.4) 52.0 (32.7–71.3) 
 Rockhampton 45.0 (34.9–55.1) 44.3 (27.6–60.9) –0.7 37.3 (23.3–51.3) 44.1 (20.4–67.8) 53.8 (38.5–69.1) 47.6 (13.1–82.1) 
 Toowoomba–Roma 44.6 (34.4–54.8) 27.1 (18.9–35.3) –17.5 47.9 (34.0–61.8) 27.9 (12.4–43.3) 40.2 (27.8–52.6) 28.0 (13.2–42.8) 
 Torres Strait 36.2 (24 –48.4) 48.9 (40.2–57.6) 12.7 39.7 (30.7–48.7) 56.5 (34.7–78.3) 32.6 (9.9–55.3) 47.6 (13.1–64.7) 
 Townsville–Mackay 38.9 (28.8–49) 33.13 (16.7–49.6) –5.77 40.8 (35.8–43.0) 24.4 (9.1–39.7) 36.9 (23.7–50.1) 38.0 (11.3–64.7) 
South Australia        
 Adelaide 38.8 (23.3–54.3) 34.6 (33.9–35.4) –4.2 36.0 (28.5–43.5) 40.2 (33.1–47.4) 41.7 (32.1–51.3) 32.9 (21.5–44.2) 
 Port Augusta 41.4 (23.2–59.6) 37.5 (25.8–49.4) –3.9 29.6 (20.8–38.4) 37.5 (19.3–55.7) 54.8 (44.3–65.3) 43.3 (31.8–54.9) 
 Port Lincoln–Ceduna 49.8 (28.2–71.4) 44.4 (n/a) –5.4 53.0 (34.5–71.5) 45.5 (n/a) 46.0 (28.0–64.0) 83.3 (n/a) 
Western Australia        
 Broome 49.1 (34.3–63.9) 46.7 (n/a) –2.4 43.3 (22.4–64.2) 53.3 (n/a) 56.2 (37.5–74.9) 40.0 (n/a) 
 Geraldton 32.3 (22.5–42.1) 51.5 (n/a) 19.2 34.4 (22.4–46.4) 66.7 (n/a) 30.6 (15.4–45.8) 50.0 (n/a) 
 Kalgoorlie 45.2 (33.9–56.5) 46.2 (n/a) 1 35.9 (27.7–44.1) 27.8 (n/a) 55.8 (36.8–74.8) 75.0 (n/a) 
 Kununurra 50.7 (40–61.4) 60.0 (n/a) 9.3 48.7 (37.1–60.3) 57.1 (34.1–80.2) 53.0 (39.7–66.3) 53.8 (n/a) 
 Perth 33.9 (28.5–39.3) 40.8 (31.9–49.7) 6.9 33.0 (26.4–39.4) 39.0 (28.2–49.8) 34.9 (26.5–43.3) 38.8 (27.3–50.4) 
 South Hedland 41.0 (29.2–52.8) 37.7 (24.7–50.7) –3.3 32.1 (21.6–42.6) 35.6 (17.5–53.6) 48.3 (29.9–66.7) 35.3 (17.0–53.6) 
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 South-western WA 40.5 (30.3–50.7) 42 (26.2–57.8) 1.5 38.5 (29.7–40.7) 41.5 (24.3–58.7) 42.3 (24.6–60.0) 46.8 (28.3–65.4) 
 West Kimberly 59 (54.1–64.1) 41.2 (n/a) –17.8 47.6 (30.7–64.5) 62.5 (n/a) 88.5 (54.7–100) 37.5 (n/a) 
Northern Territory        
 Alice Springs 28.4 (20.8–36) Na n/a 40.2 (259.5–50.1) n/a 56.8 (31.3–44.7) n/a 
 Apatula 35.2 (24.9–45.5) 42.6 (n/a) 7.4 23.0 (13.2–32.8) n/a 48.1 (28.4–67.8) 100 (n/a) 
 Darwin 40.1 (31.1–49.1) 40.2 (30.5–49.9) –0.1 38.7 (28.2–49.2) 14.8 (n/a) 41.8 (28.0–55.6) 66.7 (n/a) 
 Jabiru–Tiwi 58.3 (47.7–68.9) 55.4 (n/a) 2.9 55.3  39.2 (30.0–48.5) 60.8 (50.0–71.6) 44.0 (33.1–54.9) 
 Katherine 68.0 (58.1–77.9) 53.7 (n/a) –14.3 61.6 45.2 (26.8–63.5) 75.5 (62.8–88.2) 66.7 (49.5–83.8) 
 Nhulunbuy 61.5 (52.8–70.2) 49.1 (n/a) –12.4 49.8 52.9 (46.6–59.2) 69.9 (52.4–87.4) 56.9 (39.1–74.6) 
 Tennant Creek 36.1 (25.4–46.9) 42.4 (n/a) 6.3 22.2 37.5 (n/a) 47.7 (34.1–61.3) 50.0 (35.7–64.3) 
Tasmania 37.6 (33–42.2) 37.4 (32.8–42.1) –0.2 37.2 35.7 (29.0–42.4) 38.0 (31.3–44.7) 38.0 (30.8–45.1) 
Australian Capital Territory 28.4 (20.8–36.0) 38.6 (31.5–45.7) 10.2 28.3 38.1 (28.8–47.4) 28.6 (17.1–40.1) 49.0 (32.5–53.2) 
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4 Discussion 
4.1 Smoking prevalence results and trends over time 
The high variability in smoking rates does not necessarily suggest an overall rate 
difference between the regions. The lack of statistical power is likely to have created 
inflated standard errors, which is indicated by the results in Table 1 and Figure 7, 
including the large overlapping CIs.39 The results show that national survey data 
currently cannot be used to infer smoking prevalence change over time at the ABS 
Indigenous region level because of a reduced statistical power in sample sizes at the 
Indigenous region level. 
 
Despite this, there is evidence in consistency of smoking prevalence trends observed 
over time. Sex is a key indicator for smoking rates, with a lower prevalence of women 
smoking in remote areas, whereas smoking prevalence is highest for males in remote 
areas. The differences in smoking prevalence between males and females are consistent 
with 1994 results,35 suggesting that these trends are important, despite shortcomings in 
sample size. 
4.2 Reporting improvements and suggestions 
The present analysis has attempted to review the use of national survey data at the 
Indigenous region level to understand its value to policy and program development and 
evaluation of targeted Indigenous tobacco control. The analysis indicates that the small 
sample size greatly restricts the ability to measure changes in smoking prevalence at the 
regional level. Further, we were not able to detect differences over the two time periods, 
or compare between and within the Indigenous regions. 
 
Although we can see a general trend that has continued since Cunningham’s maps,35 we 
would caution against using the maps in isolation. The maps used without statistics 
(particularly not referring to large CIs) are likely to distort population differences and 
regional differences when, in fact, overlapping CIs suggest any comparative differences 
in regions are not statistically significant.39 Using CIs is important when reviewing 
geospatially analysed data to increase accuracy in assessing that changes are different. 
We did try to reduce distortion with large intervals on the maps, but we still recommend 
reporting CIs when using or reviewing the maps. 
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4.3 Policy implications 
A worthy question at this point in time would be to ask why conduct analysis at this 
level when it lacks statistical power? Further, survey designers may also argue that 
analysis was never meant to be conducted at this fine grain. However, therein lies a 
mismatch between the national survey data and policy and program delivery. The 
Australian Government’s Tackling Indigenous Smoking program is directed at regional 
tobacco control initiatives, so understanding regional prevalence and changes in 
prevalence in regions over time is important. 
 
Policy and program requirements mean that a more fit-for-purpose sampling model is 
needed. A larger sample size at the region level would create greater statistical power at 
a level where important comparisons ought to be made. Determining regional levels of 
smoking matter when program resources are directed towards regional service provision 
and where the limited resources restrict broad national coverage. 
 
In the case of tobacco use, the national survey data are the only available data to analyse 
smoking prevalence providing national coverage. It is important to use these data as a 
basis to understand the epidemiology of Indigenous smoking and regional differences. 
This could then guide the targeting of resource allocation, including targeted regional or 
community-based public health messaging to regions where smoking is endemic. A 
public health approach ultimately needs to define at-risk groups and areas, and to 
identify what is working, if programs are to be effective at a national scale. This is not 
only useful for governments, but also for those working in service delivery on the 
ground, particularly in community-controlled health services. 
4.4 Options for improving data quality for regional analysis 
The obvious solution is increasing sample sizes so that Indigenous region-level statistics 
can be assessed precisely. Critics are likely to argue that national survey sample size 
cannot be determined on the basis of one program area and we would tend to agree that 
this would be problematic.  
 
Obviously the present study has looked at application of survey data to improve 
evaluation of tobacco control programs. However, regional approaches to service 
delivery and implementation apply to many programs delivered to Aboriginal and 
Torres Strait Islander people and their communities, including employment, education 
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and other health initiatives. It is therefore likely that a great number of Indigenous 
service delivery areas would benefit from greater statistical power and increased sample 
size in national surveys, enabling comparisons at the ABS Indigenous region-level over 
time. Further, analysis at this level may help provide evidence that population health 
messaging and programs with a targeted approach can be appropriate for very diverse 
heterogeneous populations, an issue of much contention in Aboriginal and Torres Strait 
Islander program delivery.40, 41 
 
We recognise that increasing sample size to ensure greater analysis at finer geographical 
scales is likely to be met with the groan of fiscal and budgetary constraints. Thomas,42 
in his earlier analysis of national survey data at state and territory level, suggested that 
statistical power is unlikely to be achieved in survey data and argued for the inclusion of 
smoking questions in the national census. We tend to agree with Thomas’ suggestion, 
although note the time lag between the census every five years and attribution to 
programs outcomes would remain problematic. Hence, other opportunities that may 
help increase our detection of focus areas, gaps in service delivery or areas within 
significant rates of change may include the following: 
 Supplementary surveys. These may be particularly important in areas 
where there is a potential for much higher levels of smoking or in areas 
where there appears to be significant rates of change in smoking levels, 
in order to understand what may be contributing to change. Where 
possible, administrative data could also be drawn on, including tobacco 
sales. 
 Ongoing cohort study. Specifically, this could include cohort studies 
that have tobacco questions, including the Talking about the Smokes 
(TATS) program,43 the Longitudinal Study of Indigenous Children44 and 
Mayi Kuwayu longitudinal study.45 
 Small areas estimations. Release of microdata to allow for small area 
estimation or multilevel modelling.46 This suggestion is unlikely to need 
additional funding and could be expedited swiftly. 
 
Importantly, ongoing cohort studies may be the most suitable approach, because 
previous research studies have shown that smaller sample sizes in cohort studies are 
able to replicate findings from large population health surveys with often higher levels 
of precision.47, 48 Further, cohort studies can enhance the specificity of the results, 
including narrower CIs.47 
 
Finally, if national survey data sample sizes cannot be increased to improve regional 
estimates, then an alternative is to supplement current data with more localised surveys 
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in regions that appear to have high or low prevalence in smoking (e.g., 88.5% smoking 
prevalence in males in West Kimberley). Surveys could also be used where there is a 
perceived significant increase or decrease in smoking prevalence. These supplementary 
surveys (also referred to as sentinel surveillance) could contribute to not only 
understanding localised smoking prevalence and factors contributing to rate changes, 
but also to regional place-based evaluations of targeted interventions. 
5 Conclusion 
This study started with the aim of mapping smoking prevalence at a regional level. 
Although we have done this, we recommend caution in the interpretation of these 
results. The maps show a small number of Indigenous regions with very high smoking 
prevalence levels compared with others. However, the interpretability of the differences 
between individual regions is restricted because of wide CIs in the data. Further, our 
analysis within the regions over the two time periods does not show any statistically 
significant difference, even where there appears to be an overall rate difference in 
regions. 
 
The problem primarily lies in small sample sizes and lack of statistical power at finer 
regional scales. Solutions to this problem can be found in either increasing sample sizes 
in national Aboriginal and Torres Strait Islander surveys such as NATSIHS and 
NATSISS, enhanced national cohort studies, inclusion of a smoking status question in 
the national Census (in addition to the release of microdata at the Indigenous region 
level to allow for small-area estimation using multilevel models) and supplementing 
existing data with more localised and regional surveys in targeted sites (sentinel 
surveillance) or administrative data on tobacco sales, where available. 
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1 Introduction 
Tobacco control initiatives have shaped the Australian public health policy landscape 
since the late 1980s. This includes tax reforms, advertising bans, smoke-free laws, 
graphic health warnings, bans in cafes, bars and restaurants, and, most recently, the 
plain packaging laws. Yet despite almost three decades of effort, in 2002 half of the 
adult Aboriginal and Torres Strait Islander population identified as current smokers. 
Since 2008, governments have committed to addressing tobacco use in Aboriginal and 
Torres Strait Islander populations and established a COAG target to halve the rate of 
smokers in Aboriginal and Torres Strait Islander populations by 2018 (49% at time).23 
In a commitment to the COAG target, significant funds followed to reduce smoking 
levels and to reduce environmental exposures to secondary tobacco smoke.26 
 
Over this same period, the Aboriginal health sector has remained a vital advocate and 
informant on ways to reduce tobacco in their communities.49 Tobacco use greatly 
increases the risks of cancers, cardiovascular disease, and diabetes, all of which are 
issues in Aboriginal and Torres Strait Islander health.50 Overall, a reduction in smoking 
prevalence of ten percentage points has been measured in Aboriginal and Torres 
Islander adults from 2002 to 2014/15. This decrease is most pronounced in non-remote 
areas and younger adults.51 While overall rates are declining, it remains 
disproportionately high in comparison to the general Australian population.  
 
It has been estimated that 20% of all deaths amongst Aboriginal and Torres Strait 
Islander people are due to smoking.21 Smoking accounts for 12.3% of burden of disease 
in this population.20 Of all the health risk factors assessed in the burden of disease study, 
tobacco use has remained the single largest contributor to illness and death for this 
population. Targeted funding for tobacco control interventions in Aboriginal and Torres 
Strait Islander populations have been provided to support the development and capacity 
of Aboriginal Community Controlled Health Services in the delivery of locally, socially 
and culturally relevant campaigns. A total of $95 million invested in Tackling 
Indigenous Smoking program is for regional grants to 37 services to deliver locally 
relevant tobacco control activities from 2016 to mid-2018.27  
 
In Central Australia (Northern Territory, Australia), smoking prevalence was estimated 
in 2012/13 and 2014/14 to be between 35% and 49%, with a higher prevalence amongst  
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males.52 The high proportion of smokers and existing high rates of chronic disease in 
this region increases the burden on the health facilities and services that operate in a 
resource constrained environment. A better understanding of the many dimensions of 
tobacco use and the impact of targeted interventions within this community is needed. 
  
The previous data analysis in my thesis addressed the use of national survey data for use 
in program evaluation (see Study 1 and Appendix 2). Substantial limitations for their 
use in program evaluation were shown. To address these limitations, I proposed that 
national survey data should be supplemented with sentinel surveillance in order to better 
understand regional/local outcomes of program investments. In testing this 
recommendation, I worked in collaboration with a TIS funded Aboriginal Community 
Controlled Health Service (subsequently referred to as the ‘Health Service’) in Central 
Australia on a local community-based survey. The research and tobacco action staff at 
the Health Service and I worked collaboratively to devise and implement a pre- and 
post- study in their service communities. This research was based on principles of 
community-based participatory research, described further below. 
 
Pre- and post- studies are popular approaches for intervention evaluations.53 These types 
of studies consider changes in a group of participants followed over time, and often 
provide early indications of potential down track health outcomes and inform larger 
population surveys. The aim of this paper is twofold: 
(a) Firstly, I examine baseline results and assess if there are differences in tobacco 
knowledge, attitudes and behaviours by location (town compared with remote ‘discrete 
remote Aboriginal communities’).  
(b) Secondly, I examine baseline and follow-up responses to test if knowledge, 
behaviour and attitudes to smoking improved over the survey period, December 2016 to 
July 2017. 
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1.1 A description of the tobacco campaign/intervention 
The Health Service delivers the TIS program across six community locations in their 
region in central Australia, including 
one major service centre (referred to as 
town) and five remote Aboriginal 
communities (referred to as remote).† 
Their tobacco campaign work has a 
whole of community focus and multi-
component approach targeted 
particularly at young people, smokers 
and households with smokers. The main 
activities undertaken at the six locations 
are summarised in Box 1. The work is 
delivered by a team of staff including 
Tobacco Action Workers at each 
location and centralised health 
promotion staff. 
 
The Health Service focuses on intensive 
support quit services and outreach for 
health promotion and community 
engagement implemented at various 
levels of the community (children, 
men’s group, youth and elderly people). 
1.2 Application of community-based participatory research 
The study used a community-based participatory research approach working in 
partnership with the Aboriginal Community Controlled Health Service and 
communities. Community-based participatory research is not a method, but an 
orientation or overarching methodological framework in which research is embedded.54 
Community-based participatory research approaches are often preferred in Indigenous 
health research because they foster partnerships between community and research 
                                                 
† The Health Service is also responsible for the provision of primary healthcare to Aboriginal and Torres 
Strait Islander people in these communities. In the five remote communities, they are the sole provider for 
health services. In town, they operate alongside other services, including several GPs, community health 
clinics and a hospital. 
Box 1. 
1. Offering intensive support to quit options for 
smokers through Tobacco Action Workers 
who are placed within clinical teams and offer 
outreach health promotion and clinical 
support, develop local support mechanisms 
and referrals to other services. 
 
2. Delivering health promotion to strengthen 
awareness among the community of the risks 
of smoking and links between tobacco and 
chronic disease. 
 
3. Increasing the number of smoke-free places in 
the communities, including reducing exposure 
in homes/houses, vehicles, work places, 
community/public spaces and at community 
events. 
 
4. Building the staff capacity to support and 
encourage clients and community members to 
stop smoking. 
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agencies that can enable inclusivity and democratic knowledge production. It can 
improve service delivery, care outcomes, and address health disparities, particularly 
amongst at risk populations.55 Due to these fundamentals, community-based 
participatory research is analogous with many of the principles of applied epidemiology 
and public health, as all encourage research translation for public health action.54 
 
In addition, community-based participatory research seeks to create reciprocity and 
power, which are foundational principles of ethical approaches for Aboriginal and 
Torres Strait Islander research. Some authors have reported on the common negative 
perception of Aboriginal and Torres Strait Islander people toward research, being 
undertaken ‘on them’ rather than ‘with them’, for the benefit of the researcher.56, 57 This 
has led to a level of mistrust of researchers in some communities, and biased results in 
ways that are not well understood or acknowledged by the researcher. As such, 
community-based research redistributes power between researcher and those being 
researched. It is often premised on the use of local knowledge for local action, as 
opposed to academic pursuit of generalisable findings for population.54 In this 
collaborative research, I worked closely with staff of the Aboriginal Community 
Controlled Health Service to implement the surveys and included the governing Board 
of Directors reviewing and providing feedback. 
2 Method 
2.1 Study design and approach 
The project used a community-based participatory research approach to deploy a 
baseline and follow-up survey on smoking. The aim was to assess improvement in 
participants’ (current or ex-smokers) attitudes towards smoking, knowledge of 
smoking health risks and patterns of smoking behaviour. The Aboriginal Community 
Controlled Health Service, Tobacco Campaign staff and Aboriginal researchers, were 
involved in all stages of the project including endorsing the project concept, reviewing 
the method, providing feedback on the survey, reviewing results, draft publications and 
identifying Aboriginal community research assistants. Aboriginal community 
researchers assisted in initial survey recruitment and face-to-face surveying and were 
paid from a mini-grant provided by the Global Taskforce for Health. The final written 
output required approval from the Health Service’s Board, upon prior approval and 
recommendations from the Health Service’s research subcommittee. 
 Chapter 2, Study 2 44 
2.2 Sampling method 
The sampling method was non-probabilistic sampling. Truly random probabilistic 
sampling was impractical for a number of reasons. Aboriginal and Torres Strait Islander 
people account for 25% of the total population in NT, but are clustered regionally or in 
small communities across Central Australia. It would not have been feasible to visit all 
places or undertake a random sample. Further, telephone sampling was not appropriate 
due to low ownership of home phone lines and sparse mobile coverage, and potential 
for first language not to be English.58 
 
Conversely, accommodating local practical concerns in the sampling approach was 
important in building strong relationships with the Health Service, the communities and 
the local Aboriginal researchers in the team. While it might have been possible to 
recruit somewhat randomly via a health service client list or random household selection 
in communities where Aboriginal people make up the overwhelming majority, applying 
these more randomised methods may have jeopardised the participatory principles of 
the project. Involving the Health Service built local trust in the project, facilitated local 
use of results into their program and service delivery and enabled the employment and 
development of Aboriginal researchers. 
2.3 Participant recruitment 
Participants were recruited based on being a current smoking or ex-smoker from four of 
the six locations currently being targeted by the Health Service for the tobacco 
intervention. Recruitment involved: 
 sampling of known Aboriginal households and family members;  
 opportunistic sampling at public locations with the community/town;  
 opportunistic sampling through notices at three clinics in the town; and, 
 chain-referral from existing participants.  
 
Most participants undertook a face-to-face structured interview (with the research team 
entering data online via Qualtrix survey platform). Face-to-face interviews gave 
opportunity to provide clarification where participants had queries on questions. For 
those participating via clinic advertisement, participants filled out a paper survey that 
was subsequently entered online. Participants were provided with a $10 voucher (power 
card, Kmart) at each survey in recognition of the time commitment. In the follow-up 
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survey, the research team focused on recontacting all participants who had completed 
the initial survey.  
2.4 Sample size 
The target sample for the baseline survey was 120 participants, with 70% recruited in 
town and 30% recruited from the three remote communities. In total 165 participants 
answered the baseline survey. I over-sampled in the baseline as I did not expect to be 
able to recontact all participants and I wanted include participants who chose to remain 
anonymous. Baselines surveys were conducted between November 2016 and January 
2017. Of those who participated in the baseline: 12 participants chose to remain 
anonymous, 10 participants had no fixed address, and 143 provided some form of 
follow-up contact details (including a combination of one or more mobile phone 
numbers, community office numbers, email, or house number). Anonymous participants 
and those of no fixed address (n=22) were not able to be recontacted in the follow-up 
survey, leaving a potential of 143 participants in the follow-up.  
 
In July 2016, I recontacted participants via email, telephone and visiting through 
visiting their community or house. Of the 143 participants who provided follow-up 
contacts, 60% (n=86) answered the survey. There was 40% (n= 57) who did not 
participate in the follow-up survey, including eight participants that refused to 
participate and 49 participants that could not be contacted (mobile phone numbers did 
not work or participants were not located) (see Figure 9).  
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Figure 9. Numbers of participants in baseline survey and follow-up, including 
participants lost to follow-up, Central Australia 2016-17 
2.5 Survey design and development 
Many of the survey questions were based on similar questions from studies on tobacco 
use with Aboriginal and Torres Strait Islander (primarily, the Talking about the Smokes 
cohort study43) and other relevant tobacco surveys. The survey questions addressed 
participants’ self-assessed responses across three domains: knowledge, attitude, 
behaviour (see survey, Appendix 4). In the development of survey instrument, feedback 
was obtained from the tobacco action and research staff at the Health Service. Further, 
the survey was piloted with five Aboriginal and Torres Strait Islander people and minor 
additions to the questions and in-framing of questions was undertaken at this stage.  
2.6 Outcomes of interest and associated variables 
The following measures and variables were used to assess in knowledge, attitudes and 
behaviours of smokers and ex-smokers. 
 
Knowledge of tobacco health risks was assessed from questions on: 
1. Direct health risks of smoking, including whether participants knew of the 
increased risk associated with cancer, heart disease, strokes, emphysema, 
diabetes complications, and low birth weight in babies. 
Baseline participants 
n=165 
Potential follow-up 
participants 
n=143 
Lost to follow up n=22/165  
12 anonymous participants 
10 no fixed address 
Followed-up participants 
n=86/143 (60%) 
Lost to follow up 40% n= 
57/143  
8 said no to follow-up survey 
49 inaccurate or outdated 
contact details 
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2. Risks of second hand smoke, including risks of asthma in children and illness 
or death in non-smokers exposed to environmental smoke. 
3. Knowledge of services that support quitting. 
Responses were yes, no or don’t know. Answers of yes were assumed knowledge, with 
responses ‘no’ and ‘don’t know’ grouped. The knowledge related questions were tallied 
to give an overall score of correct answers. Non-response or missing response were 
removed in the overall tallying.  
 
Attitudes towards tobacco use were assessed using statements related to individual 
perceptions on smoke-free homes, public spaces, ability to quit, smoking around 
children, cost burden of smoking and other social norms associated with smoking in the 
community. Responses were grouped by those who agreed (strongly agreed or agree) 
and those who disagreed (strong disagree or disagree). A responses of ‘neither’ or non-
response were removed from the analysis. I examined responses of self-assessed level 
of to quit, based on a scale of 1-10, by recoding these to binary outcome, low (1-5) and 
high (6-10). 
 
Finally, behavioural outcomes for tobacco were assessed using indicators such as: 
smoking cessation, quit attempt, number of quit attempts and length, smoke-free homes, 
and heaviness of smoking index. The heaviness of smoking was calculated from 
responses to time to first cigarette and number of cigarettes per day.59 
2.7 Statistical analysis 
There were two parts to the statistical analysis. Firstly, I analysed results at baseline for 
165 participants who participated in the first survey. I calculated proportions for 
responses to key questions related to knowledge, attitude and behaviours, but did not 
estimate confidence intervals due to the non-randomised sample design‡. I used a simple 
(binary responses) or ordered (categorical responses) logistic regression to assess 
differences in outcomes based on location (participants living in town or remote), 
adjusting for gender and age to account for any variation within the sample. I report 
adjusted odds ratio, the associated 95% confidence intervals and p values. 
 
The second part of the analysis compared responses from baseline to follow-up for 
those 86 participants who participated in both surveys. I assessed change within the 
                                                 
‡ It is not considered statistically acceptable to estimate sampling error in a non-randomised sample and 
confidence intervals for point estimates are not included.  
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sample population using McNemar tests. McNemar calculates crude odds ratio 
(univariate analysis). It is not possible to adjust for confounders using this method. 
Variables with three or more categories were collapsed to make a binary variable based 
on an already established cut-off point or one that best fitted this data and context.  
 
All data were analysed in STATA v.13 and graphs produced in Excel. 
2.8 Health Service support and ethics approvals 
The project protocol was approved by two Human Research Ethics Committees, the 
Central Australian HREC (16-428) and the ANU HREC (2016/340), and by the 
research sub-committee and board of the Health Service. Permits to undertake research 
on Aboriginal land were sought from the Central Land Council prior to fieldwork in the 
three Aboriginal communities. 
3 Results 
3.1 Participant characteristics  
There were more females (58.8%) than males (41.2%) participating in the baseline and 
fewer young people than other age groups in the baseline (Table 1). Further, in terms of 
socioeconomic characteristics, many participants had not finished year 12 (74.6%) and 
49.7% of participants were not in employment. These features of participants’ gender 
and age continued in the followed-up participants, with 61.2% of females undertaking 
the follow-up survey and only 38.8% of males completed the follow-up. When the 
participant characteristics are compared between baseline and follow-up, the only 
significant difference was that more participants who participated in the follow-up 
survey were in employment (see Table 2). 
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Table 2. Characteristics of survey participants involved at baseline and follow-up, 
Central Australia 2016-17 
Key indicators Categories 
Total 
participants 
baseline, % (n) 
 Total participants 
in repeated  
surveys, %(n)  p value 
Smoking status 
 
daily 
non-daily 
ex-smoker 
57.6 (95)  
15.7 (26) 
27.3 (45) 
61.6 (53) 
18.6 (16) 
19.8 (17) 
 
0.10 
Chew tobacco  
 
yes 
no 
16.5 (25) 
83.5 (137) 
13.9 (12) 
86.0 (74) 
0.81 
Age group  
(years) 
 
15-24 
25-34 
35-44 
45-54 
>55+ 
12.7 (21) 
21.8 (36) 
26.7 (44) 
22.4 (37) 
16.4 (27) 
11.6 (10) 
24.4 (21) 
29.0 (25) 
22.1 (19) 
12.8 (11) 
 
0.76 
Sex  
 
female 
male 
58.8 (97) 
41.2 (67) 
61.2 (52) 
38.8 (33) 
0.15 
Employment  
 
working 
not working 
 49.1 (81) 
49.7 (82) 
57.0 (49) 
43.0 (37) 
 
0.03 
Education  
 
< year 12 
finished Year 12 
post-school qual 
74.6 (123) 
12.7 (21) 
10.9 (18) 
77.7 (66) 
16.5 (14) 
5.9 (5) 
0.09 
Location 
 
town 
remote  
51.5 (85) 
48.5 (80) 
46.5 (40) 
53.5 (46) 
0.18 
*Results are based on the baseline survey sample (n1=165), follow-up (n2=86). Missing or refused 
responses are excluded. 
3.2 Baseline - knowledge 
Knowledge of direct health risks of smoking causing lung cancer, heart disease, low 
birth weight in babies and strokes was high across all participants (Figure 10). In total at 
baseline, 93% of participants correctly identified that smoking causes lung cancer, 89% 
of participants identified that smoking causes heart disease and heart attacks and 78% of 
participants identified that smoking causes strokes. There was no statistical difference 
between those in remote communities and those living in town. A slightly lower 
proportion (76%) knew that smoking causes emphysema, with participants in town 
more likely to know that smoking causes emphysema compared with remote 
participants (OR 3.8, CI95% 1.62–8.94, p value 0.002).  
 
Knowledge that smoking causes diabetes complications was only answered correctly by 
54%, with 46% participants answering no or don’t know to this question. This affected 
the overall correct responses: 44% of participants correctly identified all direct health 
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effects associated with smoking. There was no difference by location in participants 
identifying all direct health effects of smoking (see Figure 10). 
 
 
Figure 10. Knowledge of direct health effects of smoking in a sample of smokers 
and ex-smokers in Central Australia, 2016-17 
(see also additional Tables, Appendix 5) 
 
Knowledge of second hand smoke risks was high in participants at the baseline survey 
(see Figure 11). Over 80% of participants identified that breathing in smoking can 
cause: asthma in children (84.2%); and, affect a non-smoker (84.6%). Two thirds (67%) 
of participants identified that smoking can cause illness or death in non-smokers and 
60% of participants responded correctly to all three questions on second hand smoke. 
There was no significant difference when participant’s results of knowledge of second 
hand smoke risks were analysed by location (see Figure 11). 
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Figure 11. Knowledge of second hand smoke risks in a sample of smokers and ex-
smokers in Central Australia, 2016-17 
(see also additional Tables, Appendix 5) 
 
Over 90% of participants in both town and remote locations responded that smoking 
was bad for health (see Table 3). Further, in responding to ‘how likely do you think it is 
your smoking will make you sick in the future?’, the largest proportions of participants 
responded that smoking would very likely (57.6%) or likely (19.4%) make them sick in 
the future. Only 7.3% of participants thought it was not likely or very unlikely to make 
them sick in the future. 
 
Table 3. Health risk beliefs in a sample of smokers and ex-smokers in Central 
Australia, 2016-17* 
 
Health risk beliefs 
questions and responses  Total % (n) Town  Remote 
adjusted 
odds rate 
ratio (CI) 
p 
value 
Is smoking 
bad for your 
health?  
 
yes 
no 
 
93.9 (153) 
6.1 (10) 
 
96.5 (82) 
3.5 (3) 
91.1 (71) 
8.9 (7) 
2.84 
(0.67–12.05) 
0.156 
How likely do 
you think it is 
that your 
smoking will 
make you sick 
in the future?  
very likely 
likely  
50/50 
not likely 
very 
unlikely 
57.6 (95) 
19.4 (32) 
13.9 (23) 
6.7 (11) 
 
0.6 (1) 
65.8 (56) 
21.2 (18) 
7.1 (6) 
4.8 (4) 
 
1.2 (1) 
50.0 (39) 
19.2 (15) 
21.8 (17) 
9.0 (7) 
 
0 
.465 
(0.25–0.87) 
0.160 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. No includes participants who answered ‘don’t know’. Odds ratios are 
adjusted for age and gender. 
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Participants were more likely to know about Quitline (telephone counselling services) 
(68.9%) than to know of other quit support services, such as quit apps (31.6%) or 
internet sites that support quitting (27.1%), see Figure 12. Further, participants from 
town were more likely than those in remote communities to know of Quitline (OR 3.45, 
95%CI 1.60–7.44, p value 0.002) after adjusting for age and gender differences (Figure 
12). 
 
Figure 12. Knowledge of quit support services in a sample of smokers and ex-
smokers in Central Australia, 2016-17 
(see also additional Tables, Appendix 5) 
 
3.3 Baseline – attitudes 
Across both town and remote participants, most agreed (strongly agreed or agreed) to 
the following statements: 
 It is difficult to quit smoking because everyone around me smokes (88.8%). 
 It is better to smoke away from children and adults (96.0%). 
 It is better to smoke outside the house (97.3%).  
 Quitting smoking is good moneywise (98.6%). 
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There was less support for the statement ‘smoking is generally disapproved of in my 
community’, with 69 % of participants agreeing. Further, 53% of participants agreed ‘it 
is not ok to smoke close to community buildings’, with participants in town (67.1%) 
almost four times more likely than remote participants to agree with this statement (OR 
3.66, 95%CI 1.79–7.64, p value 0.001), after adjusting for age and gender. Town 
participants were also more likely to agree with the statement ‘if I had my time over 
again, I would not have started smoking’ (OR 1.14, 1.00–8.99, p value 0.049), after 
adjusting for age and gender (Table 4). 
 
Table 4. Attitudes to tobacco use in a sample of smokers and ex-smokers in Central 
Australia, 2016-17*  
Statement and responses % (n) Total  Town 
 
Remote 
Adjusted 
odds ratio p value 
It is difficult to quit 
smoking because 
everyone around me 
smokes. 
agree 
disagree 
 
 
88.8 (135) 
11.2 (17)  
 
 
 
83.9 (68) 
16.1 (13) 
 
 
94.4 (67) 
5.6 (4) 
 
0.90 
(0.64–1.27) 
0.560 
It is better to smoke 
away from children 
and adults. 
 
agree 
disagree 
 
96.0 (145) 
4.0 (6) 
 
97.5 (79) 
2.5 (2) 
94.3 (66) 
5.7 (2) 
 
1.03 
 (0.75–1.44) 
0.827 
It is better to smoke 
outside the house. 
agree 
disagree 
 
97.3 (144) 
2.7 (4) 
 
98.8 (81) 
1.2 (1) 
95.5 (63) 
4.5 (3) 
3.45 
(0.33–4.56) 
0.298 
It is not ok for 
people to smoke 
close to community 
buildings. 
agree 
disagree 
 
52.5 (72) 
47.5 (77) 
 
67.1 (51) 
32.9 (40) 
 
 
 
34.4 (21) 
65.6 (40) 
3.66 
(1.79–7.64) 
0.001 
Quitting smoking is 
good money wise. 
agree 
disagree 
 
98.6 (144) 
1.4 (2) 
 
98.7 (78) 
1.3 (1) 
98.5 (66) 
1.5 (1) 
2.36 
(0.12–4.51) 
0.576 
If I had my time over 
again, I would not 
have started 
smoking. 
agree 
disagree 
 
87.5 (126) 
12.5 (18) 
 
 
 
92.4 (73) 
7.6 (6) 
81.5 (53) 
18.5 (12) 
3.00 
(1.00–8.99) 
0.049 
It is good to have 
support of friends 
and family when 
quitting smoking. 
 
agree 
disagree 
 
95.7 (136) 
4.3 (6) 
 
 
96.0 (72) 
4.0 (3) 
95.5 (64) 
4.5 (3) 
1.32 
(0.23–7.41) 
0.747 
Smoking is generally 
disapproved of in my 
community. 
agree 
disagree 
69.3 (90) 
30.7 (40) 
 
67.1 (47) 
32.9 (23) 
71.7 (43) 
28.3 (17) 
0.88 
(0.40–1.91) 
0.745 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. Odds ratios are adjusted for age and gender. 
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Three quarters of smokers (75.5%) reported wanting to quit. When participants were 
asked to indicate ‘how much they wanted to quit on a scale 1-10?’, 74% of participants 
ranked wanting to quit as 6 or above (see Table 5). Participants in town were more 
likely to report higher levels of wanting to quit compared to remote participants (OR 
2.37, 1.13–4.98, p value 0.023). 
 
Table 5. Self-assessed level of wanting to quit in a sample current smokers, Central 
Australia 2016-17* 
Question and response 
% (n) Total Town Remote 
Adjusted 
odds ratio p value 
Do you want to 
quit? 
yes 
no 
 
 
75.5 (124) 
24.5 (41) 
 
 
74.2 (63) 
25.8 (22) 
 
 
77.5 (62) 
22.5 (18) 
 
 
0.97 
(0.63–1.48) 
 
 
0.860 
On a scale 1-10, 
how much do you 
want to quit? 
1-5 
6-10 
 
 
 
27.7 (43) 
72.3 (112) 
 
 
 
19.2 (16) 
80.8 (67) 
 
 
 
37.5 (27) 
62.5 (45) 
 
 
 
2.37 
(1.13–4.98) 
 
 
 
0.023 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. Odds ratios are adjusted for age and gender differences. 
 
3.4 Baseline – behaviour 
Most participants (n=121) were daily smokers (78.5%) with no difference by 
remoteness. Assessment of the heaviness of smoking index showed that over half 
(53.9%) were in the low smoking index category (see Table 6). This is similar to 
responses on cigarettes per day and time to first cigarette, with 61% of current smokers 
estimating that they have 1-10 cigarettes per day and 37% of current smokers did not 
having their first cigarette until 30 minutes to 60+ minutes after waking in the morning. 
Almost all participants shared their cigarettes with others (90.9%). 
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Table 6. Indicators of nicotine dependence among a sample of current smokers in 
Central Australia, 2016-17* 
Outcome and response 
% (n) Total  town remote 
adjusted 
odds ratio p value 
Quit 
attempt 
 
Yes 
No 
75.8 (91) 
24.1 (29) 
74.2 (46) 
25.8 (16) 
77.6 (45) 
22.4 (13) 
0.89 
(0.37–2.13) 
0.789 
Time to 
First 
Cigarette 
 
 
<5mins 
6 mins-30 
mins 
31-60 
mins 
60+ mins 
 
25.6 (31) 
 
37.2 (45) 
10.7 (13) 
 
26.5 (32)   
20.6 (13) 
 
44.4 (28) 
9.5 (6) 
 
25.4 (16) 
31.0 (18) 
 
29.3 (17) 
12.1 (7) 
 
27.6 (16) 
1.26 
(0.65–2.43) 
0.500 
 
Cigarettes 
per day  
1-10 
11-20 
21-30 
31+ 
 
60.9 (70) 
24.4 (28) 
13.0 (15) 
1.7 (2) 
 
63.5 (40) 
26.9 (17) 
6.4 (4) 
3.2 (2) 
57.7 (30) 
21.2 (11) 
21.2 (11) 
0 
0.68 
(0.32–1.48) 
0.335 
Heaviness  Low 
Moderate 
High 
 
53.9 (62) 
39.1 (45) 
6.9 (8) 
 
58.7 (37) 
36.5 (23) 
3.0 (4.76) 
48.1 (25) 
42.3 (22) 
9.6 (5) 
0.67 
(0.32–1.43) 
0.305 
Sharing 
cigarettes 
Yes 
No 
90.9 (110) 
9.1 (11) 
87.3 (55) 
12.7 (8) 
94.8 (55) 
5.2 (3) 
0.37 
(0.89–1.51) 
0.167 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. Odds ratios are adjusted for age and gender differences. 
 
Among current smokers, three quarters (75.9%) had attempted to quit and almost half 
(45.6%) had sustained a quit attempt of greater than a month. Almost two thirds of 
participants (64.5%) had attempted to quit within the past year, with 16.7% reporting 
that they attempted to quit within the last month and a third of participants (32.2%) 
reporting they attempted to quit between one to six months ago. There was no 
significant difference in characteristics of quit attempts by location (see Table 7). 
 
Table 7. Characteristics of quit attempts in current smokers in Central Australia, 
2016-17 
Outcomes and response 
% (n) Total town remote 
Adjusted 
odds ratio p value 
Length of 
quit 
attempt 
 
<1 month 
>1 month 
55.1(49) 
45.6 (41) 
47.8 (22) 
52.2 (24) 
61.4 (27) 
38.6 (17) 
1.88 
(0.77–4.55) 
0.162 
Time 
since last 
quit 
attempt 
<1 month 
1-6 months  
6+ months  
1 year+ 
16.7 (15)  
32.2 (29) 
15.6 (14)  
35.6 (32) 
11.4 (5) 
31.8 (14) 
25.0 (11) 
31.8 (14) 
21.7 (10) 
32.6 (15) 
6.5 (3) 
39.1 (18) 
1.40 
(0.64–3.10) 
0.389 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. 
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Most participants (72.0%) reported smoking outside of the house and almost a quarter 
(23.3%) smoked inside the home. Just below 5% of participants did not allow any 
smoking within the boundaries of house/home (see Table 8). Remote participants were 
marginally more likely than town participants to allow smoking inside the home (OR 
1.99, 95%CI 0.94–4.21, p value = 0.07). 
 
Table 8. Current practices towards smoking in the home in a sample of smokers 
and ex-smokers in Central Australia, 2016-17* 
 
Where do people 
smoke in your 
home? %  (n) Total town remote 
adjusted odds  
ratio p value 
Inside house 23.3 (35)  18.3 (15)  29.4 (20) 1.99  
(0.94–4.21) 
0.071 
Outside house  72.0 (108) 75.6 (62) 67.6 (46) 
Not allowed 
inside or outside 
4.7 (7) 6.1 (5) 2.9 (2) 
*Results are based on the baseline survey sample (n=121). Missing or refused responses are excluded 
from calculations of proportions. Odds ratios are adjusted for age and gender differences. 
 
3.5 Changes in knowledge, baseline to follow-up 
Overall, there was an increase in the number and proportion of participants who 
responded correctly to the six questions related to the direct health effects of smoking 
(see Figure 13). Significant increases were observed in the following questions on 
knowledge: 15% increase in participants knowing smoking causes complications with 
diabetes (p value 0.036), 12% increase in knowing smoking causes low birth weight in 
babies (p value 0.049), 16% increase in knowing smoking causes strokes (p value 
<0.001) and 17% increase in knowing smoking causes emphysema (p value 0.001). 
Further, there was a significant increase in the participants (increased 16%, p value 
0.01) who correctly answered all of the questions on the direct health effects. The 
already established knowledge among participants of smoking causing heart disease and 
lung cancer was maintained in the survey period (see Figure 13). 
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Figure 13. Change in knowledge of direct health risks of smoking in a sample of 
followed smokers and ex-smokers, Central Australia 2016-17 
(see also Table 11 for data, Appendix 5) 
 
There was an increase in proportion and number of correct responses in all questions 
related to risks associated with second hand smoke (Table 9). The only significant 
increase was participants correctly identifying that smoking can cause illness and death 
in non-smokers (25.4%, p value 0.011). 
 
Table 9. Change in knowledge of second hand risks of smoking in a sample 
followed smokers and ex-smokers, Central Australia 2016-2017* 
Questions and responses % (n) baseline follow-up  
Relative % 
difference p value 
Does smoking cause asthma in 
children from second-hand 
smoke?  
Yes 
No 
85.4 (70) 
14.6 (12) 
97.7 (83) 
2 (2.35) 
+12.3 
-12.6 
0.387 
Does smoking cause 
illness/death in non-smokers?  
Yes 
No 
64.0 (55) 
35.6 (28) 
 
89.4 (76) 
10.6 (9) 
 
+25.4 
-25.0 
 
0.011 
Can breathing in some else’s 
cigarette smoke affect a non-
smoker?  
Yes 
No 
98.4 (76) 
1.6 (1) 
97.6 (83) 
 2.4 (2) 
+9.2 
-1.2 
 
0.564 
Correct response to all three 
questions  
Yes 
No 
70.9 (61) 
24.4 (21) 
 70.4 (63) 
25.9 (22) 
-0.5 
+1.5 
1.00 
*n=86. Missing or non-response was excluded from the analysis. 
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There was an increase in the proportion of participants who knew about Quitline, apps 
or websites that support quitting (see Table 10). This increase was significant for 
participants’ awareness of Quitline (21.5%, p value <0.001) and participants’ awareness 
of quit apps (14.5%, p value 0.017). 
 
Table 10. Change in knowledge of quit support services in followed sample of 
smokers and ex-smokers, Central Australia, 2016-17* 
 
Knows of this quit 
support service %(n) baseline follow-up odds ratio p value 
Quitline yes 
no 
 
70.2 (59) 
29.8 (25) 
91.7 (77) 
8.3 (7) 
+21.5 
-21.5  
<0.001 
Quit websites yes 
no 
 
30.8 (25) 
 69.2 (56) 
 
34.5 (29) 
65.5 (55) 
 
+3.7 
-3.7 
 
0.52 
 
Quit apps yes 
no  
27.2 (22) 
72.8 (59) 
41.7 (35) 
58.3 (49) 
+14.5 
-14.5 
0.017 
*n=86. Missing or non-response was excluded from the analysis. 
3.6 Changes in attitudes, baseline to follow-up 
Two attitudes towards smoking changed between the baseline and follow-up survey (see 
Table 11). These were statement ‘if you had your time over again, you would not have 
started smoking’ with increased 9.7% participants agreeing (p value 0.02). In contrast, 
the statement ‘smoking is generally disapproved in your community’, participants were 
more likely to disagree in the follow-up survey (28.6%, p value 0.01). 
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Table 11. Change in attitude to tobacco use in followed sample of smokers and ex-
smokers in Central Australia, 2016-17* 
Statement and responses % (n) baseline follow-up 
Relative % 
difference p value 
It is difficult to quit 
smoking because everyone 
around me smokes 
 
agree 
disagree 
87.6 (71) 
12.4 (10) 
 
87.6 (71) 
12.4 (10) 
 
 
0 
0 
 
It is better to smoke away 
from children and adults 
 
agree 
disagree 
100 (76) 
0 
98.8 (83) 
1.2 (1) 
-1.2 
1.2 
1.00 
It is better to smoke 
outside the house 
 
agree 
disagree 
98.7 (74) 
1.3 (1) 
 
96.3 (78) 
3.7 (3) 
-1.4 
+1.4 
 
0.375 
Is not ok for people to 
smoke close to community 
buildings. 
 
agree 
disagree  
 
50.0 (35) 
50.0 (35) 
60.3 (47) 
39.7 (31) 
 
+10.3 
-10.3 
0.17 
Quitting smoking is good 
money wise. 
 
agree 
disagree 
100 (77) 
0 
100 (84)  0 
0 
 
If you had your time over 
again, you would not have 
started smoking 
 
agree 
disagree 
85.3 (64) 
14.7 (11) 
95.0 (76) 
5.0 (4) 
 
+9.7  
-9.7 
0.02 
It is good to have support 
of friends and family 
when quitting smoking 
 
agree 
disagree 
93.1 (68) 
6.9 (5) 
97.6 (81) 
2.4 (2) 
 
+4.5  
-4.5 
0.22 
Smoking is generally 
disapproved of in your 
community 
agree 
disagree  
 
65.7 (44) 
34.3 (23) 
37.1 (26) 
62.9 (44) 
-28.6  
+28.6 
0.01 
*n=86. Missing or non-response and response of neither was excluded from the analysis. 
3.7 Changes in behaviour, baseline to follow-up 
At follow-up 16% of smokers had ceased smoking (see Table 15). The odds ratio of not 
smoking in participants was 1.27 (95%CI 1.12–1.40, p value <0.001) at follow-up 
compared to baseline (see Table 12). No ex-smokers at baseline had returned to smoke 
at follow up. Among all smokers at the baseline, 11.0% (14/121) of smokers had quit at 
follow up, assuming that those participants lost to follow up did not quit. 
 
Additionally, there was change in time for first cigarette, with an increase in participants 
waiting longer than 30 minutes prior to having their first cigarette (OR 3.8, CI95% 1.3–
13.02, p value 0.007). There was also a marginal decrease in participants who recorded 
a medium to high score on heaviness of smoking index (OR 1.16, CI95% 0.95-1.34, p 
value 0.06), but no significant change in the number of cigarettes per day. 
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Table 12. Change in smoking behaviour in a followed sample of smokers and ex-
smokers in Central Australia, 2016-17*  
 
Indicators and categories 
 % (n) baseline  follow-up 
Relative % 
difference p value 
Smoking 
Status 
 
Current 
Ex  
82.6 (71) 
17.4 (15) 
66.3 (57) 
33.7 (29) 
-16.3 
+16.3 
 
<0.001 
Time to first 
cigarette 
 
<30mins 
>30 mins 
65.2 (45) 
34.8 (34) 
42.6 (23) 
57.4 (31) 
 
-22.6 
+22.6 
 
0.007 
Cigarettes per 
day 
>15 per day 
<15 per day 
 
67.9 (43) 
32.8 (21) 
70.9 (39) 
29.1 (16) 
+3.0 
-3.7 
0.610 
Heaviness of 
smoking index 
Low 
Mod-High 
55.6 (35) 
44.4 (28) 
67.3 (35) 
32.7 (17) 
+11.7 
-11.7 
0.061 
*n=86. Missing or non-response was excluded from the analysis. 
 
There was no significant change in the characteristics of quit attempts amongst 
participants between surveys (see Table 13). 
 
Table 13. Quit attempts in followed current smokers Central Australia, 2016-17* 
 
Quit indicator and categories 
% (n) baseline follow-up 
Relative % 
difference p value 
Quit attempt 
 
Yes 
No 
 
80.9 (55) 
19.1 (13) 
75.4 (43) 
24.6 (14) 
-5.5 
+5.5 
0.146 
Length of quit 
attempt 
<1 month 
>1 month 
53.7 (29) 
46.3 (25) 
75.6 (31) 
24.4 (10) 
 +21.9 
-21.9 
0.109 
*n=86. Missing or non-response was excluded from the analysis. 
 
3.8 Observational results – pathways to smoking cessation 
The pathways to quitting were complex for the 14 participants who were able to quit 
during the period between two surveys (Table 14). Whilst the sample is too small to 
make statistical inference, most smokers who quit during the survey period reported 
being in contact with the Health Service about their smoking and have tried to quit on 
multiple occasions. Additionally, 13 participants who quit currently reside in town, and 
one female was from a remote community. There were four males who quit (age 26-55) 
and 10 females (age 25 years to 55 years). Further, 13 participants had previously 
attempted quitting, with half having had successful quit attempts (>1 month) previously. 
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Two females, who had quit smoking, continue to chew tobacco, with one chewing 
regularly and the other saying that she only chewed occasionally. Most participants 
reported going ‘cold turkey’, although many had also tried stop smoking medication and 
nicotine replacement therapy in prior quit attempts. A total of 12 participants had made, 
or had contact with, the Health Service prior to quitting, with two participants directly 
mentioning speaking with or getting advice from the Tobacco Action Workers.
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Table 14. Participant’s quit smoking summary, Central Australian 2016-17 
Descriptive 
characteristics 
Smoking habits 
baseline Quit history 
Reasons/ motivations 
for quitting Strategies Health service interaction 
Male  
Age group: 45-54  
Town 
 
Weekly smoker. <1 
CPD day. 
HSI – low. Not allowed 
to smoke inside or 
outside house. 
Scale - 10/10. 
Quit attempts – 7. 
 Previous successful 
quit attempts. 
Stopped smoking 6 
months ago. 
Children and wants to 
be a role model. Partner 
doesn’t smoke. 
History of lung cancer 
in family. 
Gum. 
Patches. 
Cold turkey. 
Doctor asked about smoking. 
Provided patches for trial. 
Female  
Age group: 25-34  
Town  
Daily smoker. 11 CPD.  
HSI – moderate. Smoke 
outside the home. 
Scale – 9/10.  
Quit attempts – 2. 
Stopped smoking 2 
months ago. 
Has 3 young children 
and wants to improve 
health. 
Distraction 
tactics. 
Tobacco Action 
Worker. 
Congress health check-up, asked 
about smoking and referred to 
Tobacco Action Worker. 
Female  
Age group: 25-34 
Town 
 
Daily smoker. 25 CPD. 
HSI – high. 
Smokes outside the 
home. 
Scale 10/10 
Successfully quit 
previously when 
pregnant. 
Quit in the past when 
pregnant. Now has 
young children and 
wanted to quit for them. 
Distraction.  
Changed to 
smoking 
outside the 
home. 
Familiar with some health 
promotion of the Health Service. 
Male  
Age group: 35-44  
Town 
Daily smoker.  
HSI – low. Smoke 
outside the home. 
Scale 10/10 
Previous successful 
quit attempts.  
Now living with his 
brother and partner, 
who are non-smokers. 
Cold turkey. Did see Health Service, but a 
long time ago. 
Male.  
Age group: 25-34 
Town 
Daily Smoker. 1 CPD. 
Smokes inside the 
house. 
Scale 8/10 
Previous successful 
quit attempts. 
GP suggested stop 
smoking. Worried 
about his pets. 
Stop smoking 
medication. 
Patches. 
Health Service provided 
Champix and Zyban. 
Female.  
Age group 35-44  
Town 
Daily Smoker. 13 CPD. 
HSI – moderate. 
Smoking allowed 
outside. 
Scale 10/10 
Successful quit 
attempts. 
Quit attempts – 4. 
 
Started going to the 
gym and wanted to 
increase fitness levels 
and health generally. 
Stop smoking 
medication. 
Discussed strategies about 
managing stress while quitting 
and benefits to quitting with 
tobacco action worker. 
Provided with Champix. 
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Male.  
Age group: 55+  
Town 
Daily Smoker. 3 CPD, 
HSI – low 
3 quit attempts. 
Successful quit 
attempts. 
Advised by the doctors 
to quit due to current 
health condition. 
Cold turkey. Doctors advised. 
Female.  
Age group: 25-34  
Town 
Daily smoker. 2 CPD. 
HSI – moderate. 
Unsuccessful quit 
attempts. 
Health and fitness. 
Worried about long-
term health. 
Stop smoking 
medication. 
Used Champix provided by 
doctor. Spoke with tobacco 
worker. 
Female  
Age group: 35-44 
years. 
Remote. 
Less than weekly 
smoker. 
Chews tobacco. 
0 quit attempts, but 
didn’t think quitting 
would be hard. 
Not feeling well and 
wanted to improve 
health.  
 
Cold turkey 
(note: chews 
tobacco). 
Gum. 
Didn’t have any interaction with 
Health Service. 
Female.  
Age group: 55+  
Town 
Less than daily smoker. 1 unsuccessful quit 
attempt in past. 
Didn’t want to keep 
paying for cigarettes 
due to rising costs. 
Cold turkey. Visited Health Service and was 
offered patches, but didn’t want 
to try them. Told about ways to 
try to cut back. Used gum for 
some time. 
Female.  
Age group: 35-44 
Town. 
Weekly smoker. Successful quit 
attempts. Have quit a 
number of times over 
the years, and has 
been quit now for >4 
months. 
Money and to help look 
after her family. Her 
partner still smokes but 
she is trying to help 
him. 
Cold turkey. Visited Health Service and was 
encouraged to stop smoking. 
The doctor told her to stop 
sitting with groups of people 
who smoke. 
Female.  
Age group 55+  
Town 
Daily smoker. 30 CPD. 
Chews tobacco. 
Unsuccessful quit 
attempts. 
Recently gone on 
dialysis and was told to 
quit. She is worried 
about her health, so has 
now stopped smoking. 
Cold turkey 
(occasionally 
chews tobacco). 
Saw Tobacco Action Worker. 
Spoke with the doctor and renal 
nurses about smoking. 
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4 Discussion 
4.1 Study outcomes – baseline 
My results showed that there were several differences at baseline in smoking 
knowledge, attitudes towards smoking, and, tobacco use behaviours of town and remote 
participants. In particular, remote participants were less likely to know smoking causes 
emphysema, and less likely to know of quit support services, such as Quitline and quit 
apps. Additionally, remote participants were more likely to smoke inside the house and 
disagree with the statement that ‘it is not ok smoking close to community buildings’. 
Overall, these key differences suggest there are greater challenges in remote 
communities in terms of changing the social and communal nature of smoking habits 
and in servicing efforts to support quitting in smokers. While social and cultural factors 
are also influential within town, there is also greater exposure to smoke-free rules for 
public buildings and spaces, smoke-free work policies and increasing disapproval of 
tobacco use in town.60, 61  
4.1.1 Knowledge at baseline 
The results show high levels of knowledge among participants that smoking causes: 
lung cancer, heart disease, strokes, asthma in children and illness in non-smokers. This 
finding is consistent with previous local and national studies of the Aboriginal and 
Torres Strait Islander population.62, 63 Participants located in town were more likely to 
know about direct health effects of smoking related to emphysema. Similar to other 
studies, participants, in both town and remote locations, had less awareness of the 
relationship between smoking and complications in diabetes.62  
 
I found that knowledge of existing telephone and internet based quit support services 
was higher in town participants than in remote community participants. Given that there 
are significant limitations with lack of phone ownership and with internet, broadband 
coverage and telephone services in remote areas, it is not surprising that there are low 
levels of awareness of different services, including internet and apps.58 
4.1.2 Attitudes at baseline 
Responses to attitudinal statements were uniformly consistent between locations at 
baseline with the exception of responses to two statements. Remote participants were 
more likely to disagree with the statements that ‘it is not ok for people to smoke close to 
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community buildings’ and ‘if I had my time over again I would not have started 
smoking’.  
 
In their entirety, the responses to the attitudes at baseline highlight the communal and 
social perceptions behind smoking, and the associated difficulties with quitting. These 
findings are consistent with national study results of Aboriginal and Torres Strait 
Islander populations64 and may be even more apparent in this remote setting and is also 
likely to be influenced by the historical patterns of smoking, including the use of 
cigarettes in rations and/or as payment for services during colonisation. The majority of 
participants agreed that ‘it is difficult to quit because everyone around me smokes’ and 
conversely, it is good to have ‘the support of family and friends when quitting smoking’. 
Most participants reported going to the Health Service if they wanted to get help with 
quitting. Further, 30.8% also disagreed with the statement that ‘smoking is generally 
disapproved of in your community’, highlighting similar findings to other studies on the 
social acceptability of smoking for this population, and how this may differ from the 
general Australian population.64  
 
Given that most participants want support from family and friends to quit, it would be 
interesting to examine more closely the effectiveness of intensive support groups for 
quitting in Aboriginal and Torres Strait Islander population. There is a dearth of 
evidence on the appropriateness of group based support groups in this context. 
However, understanding the effectiveness of group based programs should help in 
designing and enhancing quit support services for this population. Further, group 
meetings could aid in changing social norms of smoking. 
4.1.3 Behaviours at baseline 
Most smokers were not indexed as a heavy smoker; comparatively just over half of all 
smokers scored low on the heaviness of smoking index. Most participants who smoked 
also self-assessed as wanting to quit, with three quarters (75%) of participants having 
made a previous quit attempt. Additionally, just under half of those had made a 
successful quit attempt (abstaining >1 month). Other indicators, such as trialling use of 
quit support pharmacotherapies and households only allowing smoking outside, are also 
suggestive that many smokers in the survey are not just in pre-contemplation mode but 
that the smokers are pro-actively seeking solutions to support quitting. These indicators 
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together suggest a current opportunity to influence many smokers in this group through 
interventions that support and encourage mass quit attempts. 
 
Most participants smoked outside the house, with remote participants more likely than 
town participants to smoke inside the house. Given that there is a high awareness of 
risks of second hand smoke, and that most participants agreed that ‘it is better to smoke 
away from other children and adults’, it would be important for the Health Service to 
consider further ways to influence establishment of smoke free homes and public 
places. 
4.2 Study outcomes – changes over time 
The results also demonstrated key changes among participants between the two surveys. 
There were significant changes in all indicators of knowledge, attitude and behaviours 
over time. 
4.2.1 Changes in knowledge 
In the follow-up survey, there was improved knowledge of the risk of smoking for 
complications for diabetes, low birth weight in babies, strokes and emphysema. 
Participants were more likely to correctly respond to all six direct health risks of 
smoking. Participants were also more likely to know the risks of illness and death in 
non-smokers due to second hand smoke. This improved knowledge suggests that the 
broader health promotion of the Health Service may be influencing knowledge changes. 
Additionally, graphic health warnings on cigarette packages65 and television campaigns 
such as Don’t Make Smokes Your Story could also be increasing knowledge of risks of 
smoking in this population.66, 67 The repeated questioning of these health effects may 
have influenced some participants to respond yes in the follow-up survey. While 
improved knowledge does not necessarily lead directly to smoking prevalence declines, 
it has been associated with increased motivation to seek support to quit, increased quit 
attempts and length of attempts.62,68, 69 
 
It was found that knowledge of quit services, particularly Quitline and quit apps had 
improved in the follow-up survey. Promotion of these services through brochures had 
been part of the Health Service resources. However, whilst knowledge of the other 
services improved, there were very few participants who reported using telephone or 
internet based services in baseline or follow-up to help with quitting. Participants were 
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still more likely to want to use the Health Service as first option for quit support. This 
finding supports earlier findings which have questioned the effectiveness of Quitline 
services in supporting regional and remote Aboriginal and Torres Strait Islander 
smokers to quit.70, 71 
4.2.2 Changes in attitudes 
Attitudes to smoking are difficult to change and are influenced by an array of factors.72-
74 Further, some attitudes were indicating progression towards de-normalisation of 
smoking, although the on-ground experience in fieldwork contrasted these results. I did 
find significant change in two attitudinal statements with participants more likely to 
agree with the statement ‘if you had your time over again, you would not have started 
smoking’, and conversely to disagree with the statement ‘smoking is generally 
disapproved of in your community’. It is quite difficult to ascertain what these changes 
mean for the population, without broader discussions or additional qualitative research. 
However, the increase in people stating that ‘if you had your time over again, you would 
not have started smoking’ could be an important motivator for the Health Service to 
utilise in the health promotion messaging in future. This could include messaging such 
as the impact of being a smoker on your family and children.75, 76 
 
The attitudinal statements were taken from previous surveys in both Aboriginal 
populations and others. On reflection, the statements to attitudes might have been better 
linked with the health promotion ideals of the Health Service and potentially needed 
more testing to be specific for this population. 
4.2.3 Changes in behaviour 
One of the most important findings from the study is the increase in participants who 
had ceased smoking. There was a 16% increase in participants who identified as an ex-
smoker in follow-up. The journeys to quitting smoking are complex, many who had quit 
successfully had encounters with the Health Service and were encouraged to quit. 
However, only two participants who quit had relied on the support of the Health 
Service’s Tobacco Action Worker/s. In contrast, many participants had reported talking 
to the Health Services, regarding using stop smoking medication or nicotine 
replacements therapies in the quitting. This highlights importance of ensuring smoking 
cessation advice can be provided by all clinicians. 
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Overwhelmingly most participants who quit reported going ‘cold turkey’ in their final 
quit, a result which is supported by other evidence.77, 78 This all suggests that the 
influences and drivers for tobacco cessation are complex, although the willingness of 
participants to attempt quitting and number of quit attempts are encouraging. The 
complexity in motivations, reasons and different methods used to support quitting and 
smoking cessation also supports ongoing efforts at the local level, and also suggest that 
the multicomponent and comprehensive approach of the Australian Government’s 
National Tobacco Strategy is likely to be reaching these communities.79 
 
I also found at follow-up an increase in the amount of time to first cigarette upon 
waking, corresponding with a proportional increase in low scores on the heaviness of 
smoking index (HSI). These results should be interpreted with caution, as the reliability 
and validity are questionable. The questions used to calculate the HSI, number of 
cigarettes per day and time to first cigarette upon waking, were difficult for people to 
answer. This may be because most participants shared cigarettes (over 90%) and 
purchased them when they had sufficient money. This meant that individuals could not 
respond concretely to questions, and most required prompting to answer the question. 
Heath et al. previously questioned the validity of this tool for pregnant Indigenous 
women particularly among relatively low dependent ‘light’ smokers.80 The HSI 
specificity and sensitivity in this context should be further examined, as it sits in 
contrast with findings on the index as a valid and reliable self-reporting assessment tool 
in other populations.81, 82 
4.3 Socioeconomic and social factors for smoking 
Socioeconomic factors are important contributing factors to high rates of smoking 
amongst participants in this survey. A large proportion of participants were not 
employed and had not completed year 12, which is common in Aboriginal and Torres 
Strait Islander populations where low socioeconomic conditions prevail.83 
 
However, socioeconomic factors alone do not explain higher use of tobacco. Many 
Aboriginal people in Central Australia are exposed to smoking behaviours daily and 
from a very young age. As one participant said: 
We grow up seeing it all day, every day. People out here smoke or they 
chew tobacco, and kids can’t escape that. They see it and the socialising 
that goes along with having a smoke. (Am09) 
 
 Chapter 2, Study 2 69 
These factors reinforce the behaviour for smokers and encourage the uptake of smoking 
among non-smokers. In this cohort, the average age for starting smoking was 15 years, 
range 12–21 years. 
 
The normalisation of tobacco use is further accentuated due to the social and communal 
nature of smoking, and through social obligations to exchange and share tobacco. 
Approximately 90% of participants reported sharing their cigarettes with other family 
and friends. Smoking or not smoking is influenced by the community, the extended 
family, and kinship relationships. This all suggests that not smoking or reducing 
smoking campaigns in this social context need to break down exposure and social 
patterns - and are not simply about providing greater service access and support to quit 
services to individuals. 
4.4 Implications for the Health Service’s tobacco control 
intervention and campaign 
This section reflects on the tobacco campaign priorities of the health service described 
on page 47. 
4.4.1 Use of Tobacco Action Workers to provide intensive support for 
smokers 
This study showed important outcomes have been achieved during the period between 
surveys, including ongoing willingness of participants to want to quit, most participants 
reporting that they would seek help from the clinic and a significant number of smokers 
ceasing during the period. While some of these changes are likely to be a direct result of 
the Health Service intervention, the use of Tobacco Action Workers in supporting 
quitting and in helping to achieve cessation was only mentioned by a small number of 
participants. Given that the communities are not well serviced by other support services 
to assist, the role of the primary healthcare service is heightened and this supports the 
need for clinical interventions. However, the Health Service might want to consider 
training across the clinical teams, including the role a Tobacco Action Worker can have 
in enhancing skills of other clinicians to provide intervention and intensive support. The 
Health Service should also consider the role of intensive support groups in 
communities, so that community members can actively support and talk to each other 
about quitting. It is important that the broader public health messaging and health 
promotion work are linked in with supportive clinical pathways that encourage quitting 
as these are complementary initiatives. 
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4.4.2 Delivering health promotion about risks of smoking and links 
between tobacco and chronic disease 
The value in appropriately targeted mass media campaigns and public health messaging 
is well known and should over time (with consistent messaging) aid in de-normalising 
smoking and tobacco use in these settings.84 Given that community campaigns, use of 
social media and other messages are increasing in Central Australia, I encourage a 
continued and enhanced effort towards health promotion in this context. This study 
found there is already a high awareness and knowledge of risks of smoking and links 
with chronic disease, as such the Health Service team have considered other messaging 
on benefits of stopping smoking (e.g. halved risk of heart disease after 1 year of not 
smoking) and messaging on the types of chemicals in cigarettes. These types of 
messaging should reinforce the health risks of continuing to smoke. 
 
The Health Service is currently only working and providing health promotion within the 
catchment of communities in which it has an operating clinic. The Central Australian 
region is populated by many small remote Aboriginal settlements, expanding the 
influence of their public health messaging throughout the region would seem 
appropriate. Particularly given the family and kinships connections across the region 
and the movement of people within communities.85  
 
Further, the dynamic between smoking and chewing tobacco needs further examination. 
This includes the consideration of whether appropriate tobacco control programs should 
also influence practices and uptake of chewing tobacco. This study found a 
predominance of chewing among female participants (only two male participants 
indicated that they chewed tobacco), including two participants who quit smoking 
continued to chew tobacco. Chewing tobacco has particular strong cultural and social 
origin in most Central Australian communities and may have greater health risks than 
other tobacco products for an individual due to the prolonged use and the tobacco 
remaining in contact with skin when not chewing.86 Given the Health Service’s focus on 
health risks of smoking and benefits of quitting smoking, the program should consider 
also promoting the health risks of chewing tobacco.  
4.4.3 Smoke-free places in community 
Finally, the use of smoke-free messaging for homes and cars, and within public spaces 
is an important contributor to changing community acceptance of smoking.49, 66, 87, 88 
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Allowing smoking inside the home was reported by 23% of participants, with the largest 
proportion of the participants reporting that they allowed smoking outside on the 
verandah (75%). One participant told us that she had visited the clinic to seek a smoke-
free sign to put on her house, but was told there were not any. It is necessary to consider 
what messages would encourage not smoking within the household boundaries. 
 
In Central Australia, there are few remote community public spaces that actively 
encourage smoke-free environments in the community setting, with the exception of the 
community clinics. In most remote communities, community services seek to engage 
and encourage community member participation. As such, offering a socially inducing 
environment outside their offices where people can congregate and socialise (including 
sharing a smoke and a cup of tea) aids their business and supports service engagement. I 
observed this to be the case in service agencies in all three remote communities. This 
approach sits at odds with public health advice, but is likely to be part of the reason why 
other services have not been quick to adopt smoke-free policies. 
4.5 Study strengths and limitations 
The study used a community-based and pragmatic research design, important for 
working with communities and influencing service delivery. The results can inform 
future tobacco research and the surveys could be used to develop a population level 
study in this region. However this approach lacked randomisation and findings cannot 
be extrapolated to the broader population. In any case, the comprehensive nature of 
tobacco control in Australia can often make it difficult to assess the association of one 
program towards changes in attitude, knowledge and behaviour. In fact all of those who 
attempted to quit or ceased smoking spoke of many factors that were associated with 
both their attempts to quit and what supported them to remain quit. These are common 
challenges for evaluation that consider complex behavioural interventions, as they often 
require more nuanced insights in the process of change and it can be difficult to 
accurately control for these types of factors in real-world settings.89 
 
In regards to the sample method, it is highly probable that participants who ceased 
smoking or attempted to quit would have been more likely to respond to the initial 
survey request. Further, participants that had attempt to quit, reduced their level of 
smoking or ceased smoking during the period between surveys would have more likely 
to respond in follow-up. This may have influenced results in ways that are hard to 
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account for in the analysis. The significant number of people lost to follow-up was 
predictable and similar to other studies.90-92 In particular, we were more able to follow 
up participants in employment. These factors mean that the results, including 
particularly odds ratios, are likely to be overestimated. 
 
On specific measures within the survey, I have questioned the validity of the heaviness 
of smoking index. Clinical measures such as from a smokalyzer would have enhanced 
the robustness of findings in this area. This device has been used in health promotion 
and by Tobacco Action Workers as a monitoring device for encouraging cessation. 
However, it would need to be carefully considered and piloted before it could be applied 
in a survey. 
 
Further, the statements to assess attitudes need further refining and reflection, as these 
were largely constructed from prior surveys. As such, the limited range of closed-ended 
questions used here could not have captured the extent of attitudes held by Aboriginal 
and Torres Strait Islander smokers and may have missed important social and cultural 
constructs. The use of more open-ended questions was deliberately avoided in the 
survey, because I wanted to test quantitative self-assessment tools. However, on 
reflection the development of the survey, and particularly the survey questions related to 
attitudes, would have benefited from additional qualitative research evidence, including 
at the very least the use of focus groups in developing the attitudinal statements or 
inclusion of more open-ended questions in the survey. 
 
The use of a more complex method of regression analysis in comparing the baseline and 
follow-up survey that accounted for confounders and explored other variables was 
considered. However, a more complicated analysis was not possible due to a number of 
factors in the data. The factors include: relatively small changes in the sample over two 
time periods, the existing already high proportions in responses at baseline and 
structural zero associated with most aggregated responses, for example, there were no 
declines in knowledge, no ex-smokers started to smoke again (this structural 0 results in 
a loss in degrees of freedom in the analysis). As such other statistical techniques, 
including general linearized regression models, conditional logistic regression and 
generalized estimate equations, all failed convergence during analysis and could not be 
used. 
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5 Conclusion 
This study found an increased knowledge of smoking risks and increased smoking 
cessation in a sample of community members from Central Australia when followed 
over time. In particular, 14 participants had stopped smoking during the survey period, 
which represents a 16% increase in ex-smokers. Whilst these sample findings cannot be 
generalised to the broader Central Australia population, ongoing efforts to deliver 
population health initiatives, more widely distributed health promotion messages, 
increased number of smoke-free environments and greater access to quit services in 
Central Australia will likely lead to increased people quitting smoking in remote areas 
and should lead to overall smoking prevalence decline. Given that smoking prevalence 
in the Aboriginal and Torres Islander population living in remote areas has not declined 
significantly over 2004-2015,51 the preliminary indicators of change within this 
relatively small sample support the importance of ongoing effort and resources for 
targeted interventions for this population group. 
 
The implementation of the TIS program in Central Australia needs to consider greater 
coverage of health promotion across remote areas, and should not simply focus within 
its health service mandate of responsibility. This includes considering the broader 
distribution of materials and resources to other remote Central Australian health 
services beyond the remit of this Health Service and beyond the community controlled 
sector generally. Given that previous studies have shown that remote areas are not well 
supported by quit services, the research highlights the importance of locally based 
support services for these remote communities and the need for community led action 
given the social norms of tobacco use. Clinical service provisions need to be supported 
by greater health promotion efforts that not only reinforce the consequences of smoking, 
but increase awareness of the benefits to health when quitting.
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Assessing national key performance 
indicators for outcomes in smoking 
 
Publication: Wright A, Cameron H, Roe Y, Lovett R. Analysing aggregate clinical data in program 
evaluation: an example from an Indigenous tobacco control program, 2014-2016. Australian Health 
Review (submitted). (Appendix 6) 
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1 Introduction 
When we first started tackling the high rates of smoking amongst our people 
in 2008, we knew one of the obstacles in the health services was starting a 
conversation with smokers. Asking people about their smoking status was 
not routinely done by health service staff and many health staff reported 
that they were uncomfortable doing it. We had to challenge the status quo 
and urge the clinicians and health workers to ask questions on smoking. 
Tom Calma (personal communication 2016) 
 
Clinical interventions are seen as a key factor in a health systems approach to tobacco 
control. Targeting smokers in health service encounters with repeated unambiguous 
advice on smoking risks and quit options are effective, but can only be achieved when 
smokers are identified.93-95 Evidence suggests that smokers are encouraged to quit when 
clinicians deliver brief interventions, including prompts to use telephone counselling 
services, advice on available pharmaceuticals, education on health risks of smoking, and 
other referrals.68, 94-96  Clinical interventions in combination with other approaches to 
tobacco control should help to improve cessation outcomes. 
 
Prior studies involving Aboriginal and Torres Strait Islander people have indicated that 
brief interventions, advice and counselling services are not routinely available or well 
targeted for this population.75, 97, 98 Many Aboriginal and Torres Strait Islander smokers 
report wanting to quit.74, 99-102 While many smokers will be able to quit with minimal 
support, most smokers make a number of quit attempts and trial a number of support 
mechanisms before achieving smoking cessation.73, 100 
 
Aboriginal Community Controlled Health Services are well placed to identify smokers 
and deliver smoking cessation support, including brief interventions to clients who 
smoke. Arguably, health services have greater agency to action clinical and counselling 
interventions, in comparison to other broader preventive health actions, including those 
addressing social determinants or changing context of health decisions (see Freiden’s 
Health Impact Pyramid103). Further, clinical interventions for clients identifying as 
smokers helps to reinforce the work of health promotion and supports the efforts of 
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broader population health interventions, such as mass media campaigns and tax 
excise.104  
 
It is important to have a comprehensive understanding of clinical process and outcome 
indicators regarding smoking for services providing primary healthcare to Aboriginal 
and Torres Strait Islander people. This study uses routinely collected aggregate clinical 
data to compare process and smoking status outcomes in services funded through the 
Australian Government’s Tackling Indigenous Smoking (TIS) program with services 
not funded for TIS. My aim is to determine if targeted funding provided for tobacco 
control to primary healthcare services for Aboriginal and Torres Strait Islander people 
contributed to improved: (a) recording smoking status; and, (b) client smoking 
outcomes, including fewer current smokers for adult clients and among pregnant clients. 
2 Method 
2.1 Study population 
The study was a retrospective cohort study of primary health services delivering 
services to Aboriginal and Torres Strait Islander people. This included 233 services who 
provide National Key Performance Indicators (nKPIs) data for Aboriginal and Torres 
Strait Islander primary healthcare and are recipients of primary healthcare funding from 
the Australian Government Department of Health, Department of Prime Minister and 
Cabinet or from a participating state or territory government.105 The services providing 
nKPI data are Aboriginal Community Controlled Health Services, state and territory-
managed services and other non-government services (previously including the 
Medicare Locals). Data from their clinical information system is provided via a secure 
web-based reporting tool, the Online Community Health Reporting Environment105 and 
collectively analysed by the Australian Health Welfare Institute in nKPI annual 
reports.106-108 
2.2 National Key Performance Indicator data  
The purpose of nKPI is to provide evidence to: (a) inform policy and program 
development; (b) monitor the Indigenous Australian Health Program funding; and, (c) 
support the Continuous Quality Improvement (CQI) in the delivery of primary 
healthcare services to Aboriginal and Torres Strait Islander people. For the purpose of 
this paper, my objective is to determine its value in informing and evaluating the TIS 
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program. The nKPI data is aggregate data at the service level and includes process and 
outcomes variables on three key indicator areas: maternal and child health, preventive 
health and chronic disease management. 
 
The nKPI data has been collected and reported on since July 2012, with a total of 10 
reporting periods. There has been an increase in the number of services reporting nKPIs 
from 90 services in 2012 to 241 services in 2016. For consistency in the analysis, the 
study included data from 233 services that have provided data since 2014. 
 
My intention was initially to analyse all the years of data from 2012 to December 2016. 
However, analyses were restricted to available data in the following years: six months 
in 2014 (June-Dec 2014), 12 months in 2015 (Jan-Dec 2015) and six months in 2016 
(Jan-July 2016) as shown in Figure 9. There were data access restrictions on nKPI data 
from 2012 to June 2014 and the last six months of data collected in 2016 were not 
available due to a data extraction fault. 
 
 
Figure 14. Timeline of National Key Performance Indicators collected and targeted 
tobacco control funding (red lines indicate data is not available) 
 
2.2.1 Study variables 
The study outcomes of interest were one process outcome and two smoking 
behavioural outcomes. The process outcome was the number of clients with smoking 
status recorded. The behavioural outcomes were number of clients with smoking status 
defined as current smoker, ex-smoker or never smoker and smoking status in pregnancy 
similarly defined as current smoker, ex-smoker or never smoker. 
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Exposure was defined as a service that reports nKPI data and that was funded either 
directly or indirectly (via consortium arrangements) by the Australian Government’s 
Tackling Indigenous Smoking program (n=44/152). Explanatory variables examined in 
the analysis were remoteness, client numbers, state, and year of funding. 
 
The analysis examined trends from December 2014, 2015, June 2016, for numbers of 
clients with a smoking status recorded and whether there were changes in the status of 
smokers/ex-smokers/non-smokers over time. The nKPI definition of client is a person 
who attended the clinic three times in the last two years.106 For this analysis, client 
numbers were based on only adult clients, 15+ years. 
2.2.2 Services excluded from the study 
Only services that had three time points of data were included in the analysis. In total 
65% of services (n= 152/233 services) were included in the study. This included 44 TIS 
funded services compared with 108 non-TIS funded services. In addition to those who 
did not have repeat measures, the NT Government funded health services were not 
included in the analysis due to their variation over this time period in the definition of 
regular client compared with all other nKPI services.108  
2.3 Statistical analysis 
Descriptive analysis was undertaken to review the characteristics of services funded for 
TIS (TIS services) and services not funded for TIS (non-TIS services). This included 
calculating proportions on services characteristics, including: client numbers, number of 
services by state, and remoteness. The proportion of clients with recorded smoking 
status, and the proportions of recorded clients identified as current smoker, ex-smokers 
or non-smokers at each service were also calculated. 
 
Univariate and multivariable modelling were undertaken through a general linearized 
model. A generalized linear model is an appropriate analysis for undertaking linear 
regression where data have a non-parametric distribution. The criteria for a general 
linearized model and how they applied to nKPI data were: 
1. A probability distribution from the exponential family, which in this case 
was negative binomial as the data form was non-parametric and over-
dispersed. 
2. A linear predictor, which is shown below in the scatterplots, Figure 10. 
3. A link function, which in this analysis was the log format. 
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Figure 15. Scatterplot of clients and smoking status by services funded or not 
funded for Tackling Indigenous Smoking program, 2016 
 
The general linearized model was used to calculate incident rate ratios (recorded as 
reporting ratio), 95% confidence intervals and p values. Firstly, a univariate analysis 
was undertaken to establish if TIS fund services had improved outcomes in the 
recording of smoking status and changes in smoking status over time. Where results of 
univariate analysis suggested TIS funding was associated with an improved outcome in 
recording or change in smoking status, a multivariable analysis (mixed effects general 
linearized model) using both a fixed effects and random effects modelling were 
undertaken to adjust for other exposure and interacting variables, including clustering of 
client numbers by state and health service. Remoteness and year of funding were 
controlled for in the model, including exploring interaction between these variables and 
the outcome. All analysis results were undertaken in Stata v. 13 and graphs were 
prepared in Stata and Excel. 
2.4 Data access and ethics 
Data access permission was granted by the Indigenous Health Division of the 
Department of Health in August 2016 and all data were provided on 10 April 2017. The 
Department of Health granted data access for nKPI (years of data mid-2014 to 2016) on 
the proviso that no individual service would be identified within the analysis, and that 
any final report would be cleared by the Department prior to release. Ethics approval for 
the research protocol was provided by the Department of Health (Protocol 4/2016). 
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3 Results 
3.1 Descriptive analysis of the study services  
In total 152 services were included in the analysis; 44 services were funded for TIS and 
108 services were not funded for TIS (see Table 18). The geographic range of services 
in both TIS funded services and non-TIS funded services differs slightly with more non-
TIS funded services located in very remote areas (38.9%). Further, there were more 
non-TIS funded services in New South Wales (39.8%) (see Table 15). 
 
Table 15. Characteristics of Aboriginal and Torres Strait Islander primary 
healthcare services in the study by remoteness and state, 2014-16 
Variable Categories  
TIS funded 
services 
%(n=44) 
Non-funded 
services 
%(n=108) 
Excluded 
services 
&(n=81)  
Remoteness Urban 
Inner regional 
Outer regional 
Remote 
Very remote 
 
20.5 (9) 
20.5 (9) 
24.4 (11) 
18.2 (8) 
15.9 (7) 
9.3 (10) 
21.3 (23) 
16.7 (18) 
13.9 (15) 
38.9 (42) 
12.4 (10) 
30.9 (25) 
30.9 (25) 
4.9 (4) 
21.0 (17) 
State ACT/New South Wales 
Northern Territory 
Queensland 
South Australia 
Victoria/Tasmania 
Western Australia 
29.6 (13) 
15.9 (7) 
22.7 (10) 
6.8 (3) 
9.1 (4) 
6.8 (3) 
39.8 (43) 
12.0 (13) 
13.9 (15) 
6.4 (7) 
15.7 (17) 
12.0 (13) 
18.5 (15) 
38.3 (31) 
18.5 (15) 
4.9 (4) 
13.9 (11) 
8.6 (7) 
 
A total of 81,187 clients’ accessed services funded through TIS in 2016. This is 
comparable to client numbers (n=85,098) of services not TIS funded. There is variation 
across state and remote areas. The largest numbers of clients of TIS funded services 
were from New South Wales (n=17,147), Northern Territory (n=19,641) and 
Queensland (n=28,162) (see Table 16). 
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Table 16. Number and proportion of clients in the Aboriginal and Torres Strait 
Islander primary healthcare services by TIS funding, 201-16 
Total client 
numbers Variable category 
TIS funded services 
(services=44) 
Services not TIS 
funded (services=108) 
Year 
 
2014 
2015 
2016 
70625 
73555 
81187 
73356 
75033 
85098 
 
Remoteness 
(2016 only) 
 
 
Urban 
Inner regional 
Outer regional 
Remote 
Very remote 
% (n=81187) 
30.9 (25087) 
14.4 (9703) 
29.8 (20000) 
27.5 (18483) 
11.8 (7914) 
% (n=85098) 
18.7 (12653) 
 29.2 (19755) 
20.5 (13847) 
23.6 (15934) 
33.9 (22909) 
State  
(2016 only) 
 
 
ACT/New South Wales 
Northern Territory 
Queensland 
South Australia 
Victoria/Tasmania 
Western Australian 
 
 21.1 (17141) 
24.2 (19641) 
34.7 (28162) 
7.3 (5882) 
 4.6 (3724) 
 8.2 (6637) 
 
23.9 (20322) 
25.7 (21822) 
 13.7 (11628) 
 5.5 (4656) 
7.7 (6582) 
23.6 (20088) 
 
3.2 Recording of smoking status 
3.2.1 Univariate analysis 
The aggregate proportion of clients with smoking status recorded in TIS funded services 
increased from 84.6% in 2014 to 87.6% in 2016. In comparison, non-TIS funded 
services peaked in 2015 at 87.4% and declined in 2016 to 80.8% of clients with a 
recorded smoking status (see Figure 16). 
  
 
Figure 16. Proportion of clients with recorded smoking status in Aboriginal and 
Torres Strait Islander primary healthcare services by Tackling Indigenous 
Smoking program funding, 2014-16 
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The univariate analysis indicates that in 2016 both remoteness and TIS funding were 
significantly associated with improved recording of smoking status of clients (see Table 
17). The reporting ratio (RR) for services with client smoking status recorded was 2.35 
times (95%CI 1.92–2.88, p value <0.001) greater in TIS funded service compared to a 
non-TIS funded services. However, significant findings were also show in by location 
and year suggesting that the rate of recording smoking status may also be affected by 
these other variables (see Table 17). High deviance scores indicate the model is not a 
good fit. 
 
Table 17. Univariate analysis of Aboriginal and Torres Strait Islander primary 
healthcare services recording of smoking status by Tackling Indigenous Smoking 
funding, remoteness and year, 2014-16 
 
Variable and categories RR 95%CI p value Deviance 
Funding 
 
Not TIS Funded 
TIS Funded 
1 
2.35 
(base) 
1.92-2.88 
 
>0.001 
571.56 
 
Location 
 
 
Major cities 
Inner regional 
Outer regional 
Remote 
Very remote 
 
1 
0.52 
0.582 
0.713 
0.243 
 
(base) 
0.37–0.72 
0.42–0.81 
0.50–1.01 
0.18–0.331 
 
 
0.001 
0.001 
0.059 
0.001 
 
541.17 
 
Year 
 
 
2014 
2015 
2016 
 
1 
1.05 
1.17 
 
(base) 
0.84–1.32 
0.93–1.96 
 
 
0.64 
0.16 
 
644.94 
 
3.2.2 Multivariate analysis – fixed and random effects models 
The multivariable analysis when a fixed effects model was used found an increased 
reporting ratio of 1.74 (95%CI 0.98–3.09, p value=0.06) in smoking status in TIS 
funded services when adjusted by remoteness and reporting year, see Table 18. When 
the random effects model was applied the reporting ratio decreased to 1.58, but with 
narrower confidence intervals (95%CI 1.30-1.91) and within the level of the 
significance (p value <0.001), see Table 19. The random effects model has taken into 
account the distribution in number of clients by state and health service. 
 
The random effects model highlights the interactions between TIS funding and the other 
confounding variables of remoteness and year.  For example, the recording of smoking 
status was higher for funded services in remote areas (RR=6.55, 95%CI 5.18–8.27, p 
value <0.001) compared with similar services in remote areas that are not funded and 
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with those services in other locations particularly urban and inner regional. In 2016, the 
first year of the revised TIS program, funded services were also more likely to record 
smoking status in clients than services not funded (RR=1.11, 95%CI 1.00–1.28, p value 
<0.001), see Table 22.
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Table 18. Fixed effects model of recording of smoking status by 
Aboriginal and Torres Strait Islander primary healthcare 
services, 2014-16 
 
Fixed 
effects Variable category RR 
Confidence 
interval p value 
TIS funding 
 
 
Remoteness 
 
 
 
 
 
Year 
 
 
 
Funding* 
remote 
 
 
 
 
TIS 
funding* 
year 
Not TIS funded 
TIS Funded 
 
Major city 
Inner regional 
Outer regional 
Remote 
Very remote 
 
2014 
2015 
2016 
 
Funded*major  city 
Funded*inner regional 
Funded*outer regional 
Funded*remote 
Funded*very remote 
 
Funded*2014 
Funded*2015 
Funded*2016 
1 
1.74 
 
1 
0.68 
1.26 
1.25 
1.67 
 
1 
1.01 
1.05 
 
1 
0.68 
0.54 
0.68 
0.26 
 
1 
1.01 
1.05 
(base) 
0.98–3.09 
 
(base) 
0.34–1.28 
0.66–2.42 
0.62–2.51 
.85–3.26 
 
(base) 
0.63–1.63 
0.65–1.69 
 
(base) 
0.44–1.02 
0.35–0.83 
0.44–1.07 
0.18–0.38 
 
(base) 
0.82–1.36 
.64–1.68 
 
0.06 
 
 
0.224 
0.484 
0.516 
0.134 
 
 
0.98 
0.85 
 
 
0.07 
0.005 
0.094 
<0.001 
 
 
0.69 
0.27 
* interaction, RR = reporting ratio 
Table 19. Random effects model of recording of smoking status 
by Aboriginal and Torres Strait Islander primary healthcare 
services, 2014-16 
 
Random 
effects Variable category RR 
Confidence 
interval p value 
TIS funding 
 
 
Remoteness 
 
 
 
 
 
Year 
 
 
 
Funding* 
remote 
 
 
 
TIS 
funding* 
year 
 
Not TIS funded 
TIS Funded 
 
Major city 
Inner regional 
Outer regional 
Remote 
Very remote 
 
2014 
2015 
2016 
 
Funded*major  city 
Funded*inner regional 
Funded*outer regional 
Funded*remote 
Funded*very remote 
 
Funded*2014 
Funded*2015 
Funded*2016 
1 
1.58 
 
1 
1.56 
0.69 
0.80 
0.22 
 
1 
1.04 
1.13 
 
1 
1.15 
2.31 
6.55 
1.38 
 
1 
1.03 
1.11 
 
1.3–1.91 
 
(base) 
1.35–1.79 
0.60–0.80 
0.69–0.94 
0.19–0.26 
 
(base) 
.97–1.13 
1.04–1.22 
 
(base) 
0.92–1.43 
1.74–3.04 
5.18–8.27 
1.11–1.71 
 
(base) 
0.90-1.18 
1.00–1.28 
 
<0.001 
 
 
<0.001 
<0.001 
0.006 
<0.001 
 
 
0.648 
0.116 
 
 
0.195 
<0.001 
<0.001 
0.004 
 
 
0.209 
<0.001 
 Chapter 2, Study 3 85 
3.3 Trends in clients’ smoking status  
Over half of all clients (53% in all years) attending these services identified as current 
smokers in each period of data collected from 2014-2016 (see Figure 17). Smaller 
proportions identified as ex-smokers (14% in 2014, 14% in 2015 and 15% in 2016). Just 
under a third of clients identified as non-smokers across the years from 2015-16. 
Specifically, clients identified as non-smokers were 33% in 2014, 32% in 2015, and 
32% in 2016. TIS funding was not associated with change in numbers of current 
smokers, ex-smokers or non-smokers in 2014, 2015, and 2016 (Table 20). 
 
To put this in context, the proportion of clients identified as current smokers is higher 
among clients of these primary healthcare providers (52%) than at current national 
levels. The most recent national survey data results 2014-15 indicated 39.1% of 
Indigenous adults (15+) identified as current smokers.16 
 
 
Figure 17. Smoking status amongst clients in Aboriginal and Torres Strait Islander 
primary healthcare services by Tackling Indigenous Smoking funding, 2014-2016 
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Table 20. Univariate analysis of smoking status amongst client in Aboriginal and 
Torres Strait Islander primary healthcare services, 2014-2016 
Smoking status 
Funding 
and year Reporting ratio 
Confidence 
interval p value 
current smokers 
 
 
 
 
 
 
Non-smokers 
 
 
 
 
 
 
Ex-smokers 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
1 
0.725 
1 
0.751 
1 
0.740 
 
1 
0.360 
1 
0.133 
1 
0.140 
 
1 
0.127 
1 
0.520 
1 
0.360 
(base) 
0.717–0.732 
(base) 
0.743–0.759 
(base) 
0.731–0.745 
 
(base) 
0.352–0.362 
(base) 
0.131–0.135 
(base) 
0.136–0.140 
 
(base) 
0.125-0.129 
(base) 
0.484–0.549 
(base) 
0.356–0.364 
 
0.229 
 
0.651 
 
0.179 
 
 
0.212 
 
0.679 
 
0.579 
 
 
0.840 
 
0.234 
 
0.080 
 
3.4 Trends in smoking amongst pregnant women 
Just under half of all pregnant clients identified as current smokers in 2014-2016 from 
these primary healthcare services (see Figure 18). Specifically, 47.2% of pregnant 
women identified as smokers in 2014, 48.9% of pregnant women identified as smokers 
in 2015, and 48.4% of pregnant woman identified as smokers in 2016. Just over a third 
of clients identified as non-smokers across the years. Specifically, those clients 
identified as non-smokers were 33% in 2014, 32% in 2015, and 34% in 2016. TIS 
funding was not associated with change in pregnant clients who identify as current 
smokers, ex-smokers or non-smokers from 2014-2016 (see Table 21).  
 
By way of comparison, the proportion of clients who identified as current smokers in 
these primary healthcare settings and were pregnant is similar in national birth registry 
data. The Australian perinatal dataset identified that 46.0% of Indigenous women 
reported smoking during pregnancy in 2014.109   
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Figure 18. Proportion of pregnant clients and smoking status Aboriginal and 
Torres Strait Islander primary healthcare services by Tackling Indigenous 
Smoking Funding, 2014-2016 
 
Table 21. Univariate analysis of smoking status amongst pregnant clients in 
Aboriginal and Torres Strait Islander primary healthcare services, 2014-16 
 
Smoking 
status Year Reporting ratio 
Confidence 
interval p value 
Current 
 
 
 
 
 
 
Non-smokers 
 
 
 
 
 
 
Ex-smokers 
 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
1 
0.960 
1 
0.960 
1 
0.970 
 
1 
0.540 
1 
0.520 
1 
0.54 
 
1 
0.192 
1 
0.180 
1 
0.190 
(base) 
0.898–1.02 
(base) 
0.898–1.02 
(base) 
0.910–1.02 
 
(base) 
0.504–0.574 
(base) 
0.484–0.549 
(base) 
0.509–0.577 
 
(base) 
0.180–0.210 
(base) 
0.168–0.199 
(base) 
0.170–0.202 
 
0.154 
 
0.550 
 
0.291 
 
 
0.670 
 
0.109 
 
0.289 
 
 
0.550 
 
0.190 
 
0.260 
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4 Discussion 
4.1 Study outcomes 
Recording of smoking status is considered a crucial first step in enhancing a health 
service’s focus on tobacco use in clients and will lead to the ability to monitor change in 
tobacco use over time. In services funded for tobacco control activities (through TIS) 
there was close to a 60% improvement of the recording of smoking status (recording 
ratio=1.58, 95%CI 1.30-1.91, p value<0.001) (Table 8), after accounting for client 
numbers, service and state clustering. Given that this study included only the first six 
months under the revised TIS program (2016), the indicator of smoking status is an 
important progress indicator for the future monitoring of the program.  
 
Additionally, the analysis highlights the importance of location/remoteness in regard to 
process outcomes. Remote services funded through TIS were significantly more likely 
to improve recording of smoking status than services in urban and inner regional areas, 
and those in remote not funded. This outcome is interesting as it sits alongside 
continually higher rates of smoking amongst Aboriginal and Torres Strait in remote 
areas. It could be a reflection of awareness of health professionals and service priorities 
in remote areas towards addressing tobacco. Given that remote areas are not well 
serviced in terms of outside referral pathways for quit support (see Study 2), this 
process indicator in recording of smoking status is important and suggests a heightened 
value to a clinical emphasis on smoking in remote settings. This outcome could be a 
precursor of future declines in client smoking rates at these remote services. 
 
At this early stage of the revised TIS program, many services funded were still in 
recruitment phase, writing their action plans, training staff and gearing up for 
implementation of activities and campaigns.110 It is likely that changes in smoking 
prevalence need longer periods of time and will not take effect until later in the 
program. Such lag time issues are well-known in health events, effecting the ability to 
assess the immediate outcomes of policies and programs.19 This means data regarding 
smoking status and smoking status during pregnancy would benefit from being 
reanalysed towards the end of the TIS program. This study’s results should not be 
assumed as indicating no change in smoking prevalence outcomes. 
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Overall, there were high levels of recording smoking status in clients across most 
services included in this study (approximately 80%+ clients have a smoking status 
recorded). Given that it is a reportable item in nKPI variables, the high results may not 
be particularly surprising. It would be worthwhile investigating other reportable nKPIs 
to see if parallel improvements exist in other items. Due to the high rates of smoking 
status recorded, it is possible that over time no differences will be found due to ceiling 
effects within this data item. A ceiling effect occurs when a measure possesses a distinct 
upper limit for potential responses and a large concentration of services score at or near 
this limit. Whilst not apparent in this analysis, the ceiling effect is likely to impact on 
future analysis.  
 
Although the frequency of updating smoking status cannot be determined, if smokers 
are followed through with brief intervention, quit advice, referrals to counselling 
services and reinforcement of health messaging at every clinical appointment, it is likely 
better outcomes in smoking cessation among those clients will eventuate.69, 101 The 
following study (Study 4) provides is one approach for undertaking a more detailed 
analysis of the clinical practices used to support clients to quit smoking. Gaining an 
insight into client pathways to smoking cessation should enhance service delivery in 
prevention of tobacco use. 
4.2 TIS services and coverage 
The descriptive analysis (see Tables 5 and 6) within this paper revealed that despite the 
TIS funding only going to 44 of 152 services within the study, the total client numbers 
were similar between the two study groups. The differences in client numbers by 
services were controlled in the analysis. The similar number of clients in the two study 
groups (TIS and non-TIS) shows that the coverage of TIS funding included many of the 
larger services providing healthcare services to Aboriginal and Torres Strait Islander 
people. Larger services were possibly chosen over smaller services in the initial TIS 
program, as capacity to influence population outcomes was a criterion.  
 
However, there are large numbers of people outside of TIS funded services. This 
includes Aboriginal and Torres Strait Islander people who attend other healthcare 
providers or do not attend a healthcare service. The large group currently not serviced 
by TIS services underscores the challenge for TIS services to have to broader 
population reach. The importance in examining how TIS services connect and establish 
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networks with the general community, and develop links and partnerships with other 
healthcare providers should be considered in the next phase of the national TIS program 
evaluation. Examining how health services roll out broader population health tobacco 
control and health promotion activities through the TIS program is needed. This is 
especially critical in determining the impact of reaching smokers who do not engage 
with the healthcare system. 
4.3 Study limitations 
This study undertook to compare services with TIS program funding to those services 
without program funding. The 2016 TIS funding was a targeted funding round to 
selected primary healthcare services based on the services previously funded for 
Tackling Smoking and Healthy Lifestyles (2012-2015) and services considered to have 
greater capacity to deliver tobacco control campaigns and activities. This may 
substantially bias the results due to lack of randomisation. As such, the services selected 
for funding may differ from those not, in ways that are not captured in the exposures 
variables. These services may have had clinicians with greater motivation and 
organisational support to intervene at clinical level, including support given to motivate 
clinicians to provide advice and brief interventions to smokers. Further, other 
confounders may include staff numbers, overall budget, proximity and number of other 
services in the regions. There were a large number of services (n=81) that could not be 
included in the analysis because of lack of data across all the three time periods (2014, 
2015, 2016). As is often the case with real world studies, such limitations are 
unavoidable, but suggest that caution should be applied to interpreting the findings. 
 
The study was further restricted due to lack of access and availability of all years of 
nKPI data. Data restrictions on early nKPI years 2012-2014 and study timeframe meant 
that longitudinal analysis could not able to be undertaken. There would be value in 
considering analysing data in the earlier years of nKPI, as reports of nKPIs by the 
Australian Institute of Health and Welfare found recording of smoking status in clients 
has improved over time from 64.1% in 2012 to 80.1% in 2015.108 Analysis of the 
longitudinal data, 2012-2017, would have improved this study. As such, it could be 
worthwhile for data custodians and owners to reconsider the data access restrictions 
placed on earlier years of nKPI data collection and to analyse data in subsequent years 
adopting methods from this study. 
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It should be noted that there is no confirmed definition of ex-smoker within the nKPI 
dataset at present.108 Defining how long a client needs to be ‘quit’ would influence 
outcomes, but is likely to have been more important had we seen change or significant 
results. Robustness of data and the rigour of the analysis can be compromised when data 
definitions for variables are not specific. 
4.4 The challenges of analysing aggregate data  
Advice was sought both within my academic school and within the ANU’s Statistical 
Consulting Unit on how to analyse aggregate service level data. Many, particularly 
those in the discipline of epidemiology, suggested that the data had to be indiviudal unit 
record and advised reshaping the data. Individual unit record data may have improved 
the statistical power of the study. However, reshaping this data would likely have been a 
very inefficient use of time, given the data limitations, the small number of variables 
that could be analysed and the somewhat marginal study findings.  
 
Further, it was never the intention of the services providing the data that it be reshaped 
to an individual unit record level. The nKPI data collection is overseen by an advisory 
group known as Aboriginal and Torres Strait Islander Health Services Data Advisory 
Group,111 the Department of Health owns the aggregated data only105 and the ownership 
of individual data on clients remains with each health service. It might be worthwhile 
for a group of services contributing to the nKPI to collectively consider the value of 
pooling their individual client data, such as has occurred in earlier studies by the 
Queensland Aboriginal and Islander Health Council.112 As with previous research,112 
such data collection and analysis is likely to need an appropriate Indigenous service to 
govern the data access and use. Importantly, discussions on data sovereignty and 
governance of data on Indigenous peoples are occurring both internationally and 
nationally,113 and will likely influence the collection and ownership of nKPI data in the 
future. 
4.5 Ongoing use of nKPI for program evaluation 
Analysis of the nKPI data should be considered in the TIS program evaluation going 
forward. Given that there are indications at least within the recording of smoking status 
that differences exist between those services funded and those not funded for TIS 
services, continual exploration on outcomes is warranted towards the end of the 
program. These early outcomes in the recording of smoking status process indicator 
should have an impact over time on outcomes of smoking status in clients. Examining 
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TIS funded services compared with non-TIS funded over time and using other 
indicators, might help to determine whether this is a result of broader community 
campaigns or whether it is due to local clinical actions. This is particularly the case in 
services who have established systems, including continuous quality improvement 
process, to review clinician approaches to smokers to encourage smoking cessation and 
advice or referrals to support quitting. Despite limited variables, tracking changes over 
time could further elicit changes in clients’ smoking rates.  
 
Using nKPI data does not require significant investment or additional resources and 
helps to extend the purpose and value of routinely collected data. Relying on routinely 
collected data reduces the burden on services that are primarily responsible for service 
delivery and program implementation. The TIS evaluation could include additional 
analysis of nKPI data towards the end of TIS program (2018) which would allow more 
data periods to be analysed.  
 
Nevertheless, the ongoing analysis of nKPI data should only be considered alongside 
other data sources and field placed evaluation. This is particularly so, given that the 
nKPI dataset has only a few variables of smoking outcomes. Revisions to the nKPI data 
could consider additional variables that record process and behavioural outcomes on the 
causal pathway to smoking cessation among the health service clients, including: 
Process outcomes: 
 Number of clients who receive a tobacco use brief intervention  
 Number of clients who referred Quitline 
 Number of clients supported with a quit smoking intensive support 
program 
 Number of clients identified as current smoker provided scripts for NRTs 
or stop smoking medication 
Behavioural outcomes: 
 Age of smoking initiation by clients (Note: this would require individual 
data rather than unit record or mean age of commencement) 
 A quit attempt recorded by client 
 Number of quit attempts by clients (Note: this would require individual 
data rather than unit record or mean quit attempts) 
 Duration of quit attempt by clients (Note: this would require individual 
data rather than unit record) 
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Even with these additions (which would take time to implement), any analysis of nKPIs 
should be supplemented with other data sources in a program evaluation of TIS. Other 
data are particularly important given the population health focus of TIS. This should 
include closer examination of the factors that influence changes in the normative and 
social behaviours of smoking amongst the Aboriginal and Torres Strait Islander 
population is required.2, 75, 76 Although clinical services and associated data are 
important and can provide some indication of change, the TIS program is not solely 
about supporting clients in the clinical setting. The nKPI data focuses solely on the 
client population of the health services and has reduced value for measuring population, 
community and regional health outcomes. 
5 Conclusion 
This study found an improved recording of smoking status in services funded under the 
Australian Government’s Tackling Indigenous Smoking program. Existing evidence 
suggests that following up identified smokers with clinical interventions, such as brief 
interventions and advice on pharmaceuticals that support quit attempts, should be 
associated with reducing smoking rates in the long term. However, the study timeframe 
was too short, only observing the first six months of current TIS program funding, for 
outcomes in smoking rates in clients to be shown. Clinical interventions should be 
considered within a systems and comprehensive approach and particularly may help to 
support action and reinforce messages that are delivered through health promotion and 
educational campaigns114 by services funded through the Tackling Indigenous Smoking 
program.  
 
The public health importance of this study has been in establishing the analysis process 
for aggregate health service data in nKPIs and assessing the validity of using this data 
source for population health program evaluation. This study’s value will be enhanced if 
the continued analysis is applied to future waves of nKPI data.
 Chapter 2, Study 4 94 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Study 4 
Describing approaches used by clinicians to 
support smoking cessation in Aboriginal and 
Torres Strait Islander people, Queensland 
2017
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1 Introduction 
Tobacco dependence has been described as a “chronic disease that requires repeated 
multiple interventions and multiple attempts to quit. Effective treatments can 
significantly increase rates of long-term abstinence”.104 In clients that are willing to 
make a quit attempt, treatment (nicotine replacement therapies), motivational support 
and counselling can be used to influence outcomes. International and national evidence 
supports clinical based treatment services for smoking cessation as both clinically 
effective and highly cost effective relative to other elements in chronic disease 
management.69, 96 My study in Central Australia (Study 2) found significant barriers and 
challenges for community members to access general quit support services and 
highlighted the heightened importance of clinical services to smoking cessation.  
 
Further, my analysis of national clinical data (nKPI) was restricted in scope due to 
limited reporting variables on smoking processes and outcomes in clinical settings. 
Additionally, another criticism made of the nKPI data is that the data analysis and 
“report production is distant from context and context is critical for understanding the 
meaning of an indicator result”.112 The study described below involved interviewing 
clinicians about their practises to support clients to cease smoking. 
 
This study aims to provide a descriptive analysis of the clinical tobacco advice and 
supports provided by clinicians to Aboriginal and Torres Strait Islander clients of six 
clinics in Queensland. In undertaking the research, the research team also aimed to test 
the effectiveness of a clinical audit tool and to refine its development for incorporation 
in the clinics’ continuous quality improvement processes. The health services in the 
study are involved in delivering tobacco health promotion and community campaigns 
under the Australian Government’s Tackling Indigenous Smoking program. Most of 
these services embed “Quit Champions” (clinicians skilled in smoking cessation) in the 
clinics as a referral pathway to support clients with quitting and smoking cessation 
plans. 
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2 Method 
2.1 Study design  
This study was a descriptive, observational study. The research project was developed 
in partnership with the participating Aboriginal Community Controlled Health Services. 
The research team consisted of staff and myself. In particular, I worked closely with 
staff from both the tobacco team and clinical team in developing the clinical audit tool 
and in conducting the clinician interviews. 
 
As this was a collaborative effort, in addition to writing up the aggregate results for this 
chapter, each clinic was also provided with a report on the outcomes of the clinical 
audit. These reports (see example in Appendix 7) included recommendations for 
improving tobacco cessation service delivery outcomes, and will form the basis of 
ongoing follow-up work with the clinics. 
2.2 Clinical audit 
The clinical audit targeted five domains regarding service delivery to support smoking 
cessation. This included the clinician’s processes for: 
 screening clients on smoking status, quit attempts and nicotine 
dependence; 
 availability of more intensive support services to support quitting; 
 availability of nicotine replacements therapies and stop smoking 
medication at clinic; 
 access to education, training and professional development in supporting 
clients with tobacco cessation; and,  
 recording of data items in Health System records. 
The audit developed a systematic approach, which ensured consistency in the collection 
of data. In order to protect the identity of the research participants, the clinics are not 
named. 
2.3 Sample 
The clinicians involved in the study were from six clinics providing Aboriginal and 
Torres Strait Islander primary healthcare in Queensland. These services also receive 
funding to deliver the TIS program. The selection of clinics included in the study was 
based on timing of fieldwork visits and in prioritisation of the work occurring at the 
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time in the Aboriginal Community Controlled Health Service. It was a purposive 
sample that included different types of clinics by service location, staff and client 
numbers.  
2.4 Data collection and analysis 
Data were collected via face-to-face interviews with clinicians, including Aboriginal 
health workers, doctors and nurses. At all interviews, two of the research team were 
present, including one person responsible for interviewing the clinician and the other 
person recording the answers electronically. All clinical staff at work during the 
scheduled fieldwork visits were invited to participate in the interviews. Interviews were 
at the discretion of clinician, although clinicians generally only declined where 
workloads were excessive and they could not fit the interview into their daily schedule. 
Arrangements were made with a number of staff to undertake follow-up phone 
interviews where they were too busy during the visit. 
2.5 Data analysis 
As a descriptive study, the analysis has been kept to overall responses calculated by 
practitioner type and location. Proportions and numbers were calculated for each 
question. Further, where additional quotes or information were collected, I have drawn 
on these in the analysis and analysed them thematically. I did not use inferential 
statistics, due to both the small sample and lack of randomised sampling. 
2.6 Ethics and clinic consent 
Ethics approval for the study protocol was provided by ANU HREC committee 
(2016/340). Consent for involvement in the research was provided by the Health 
Service CEO and Chair at a meeting of the Aboriginal Community Controlled Health 
Services involved in the Tackling Indigenous Smoking consortium in May 2016. 
3 Results 
3.1 Participant and service characteristics 
In the study, two of the clinics were operating in an urban metropolitan area and four 
clinics operated in regional or remote areas. Two of the clinics comprised the only 
service location for that service, whereas four clinics were a part of service that had 
multiple clinic locations. Those services with multiple locations also had larger overall 
staff numbers in the service, with four services had in excess of 100 staff (see Table 22). 
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Overall, the research team undertook 28 interviews and this included a mix of clinician 
types: 36% were Aboriginal Health Workers, 32% were nurses or midwives and 32% 
were doctors (see Table 22). Just over two thirds of participants (68%) were female 
clinicians (see Table 22). 
 
Table 22. Characteristics of clinics and clinicians involved in the study, sample of 
clinicians in Aboriginal Community Controlled Health Services, Queensland 2017 
Characteristics  
Clinics in study 
% (n) 
Clinicians 
interviewed 
% (n) 
Income 
<5 million 
>10 million 
 
33 (2)  
67 (4) NA* 
Staff levels for service 
>100 staff 
<100 staff 
 
33 (2) 
67 (4) NA* 
Service location 
Urban 
Remote** 
 
33 (2) 
67 (4) 
 
39 (11) 
61 (17) 
Number of clinics in service 
1 clinic locations 
Multiple clinic locations 
 
50 (2) 
50 (4) NA* 
Clinician type 
Aborignal Health Worker 
Nurse/midwife 
Doctor 
33 (16) 
35 (17) 
31 (15) 
 
36 (10) 
32 (9) 
32 (9) 
Gender 
Female 
Male 
 
65 (32) 
35 (17) 
 
68 (19) 
32 (9) 
*NA – not applicable ** Remote includes clinics in regional areas. Clinics (n=6), clinicians (n=28). 
3.2 Screening and assessment of smoking status 
All clinicians (100%) involved in the study reported that they screened clients 13 years 
old and over for smoking status (see Table 23). This was routinely undertaken in health 
checks and most clinicians confirmed that they would follow-up and check smoking 
status during other healthcare visits. Clinicians were less likely (70%) to screen children 
under 13 years, and this was particularly so for clinicians screening in remote areas, 
with only 53% of clinicians asking about smoking status of children (<13 years). Most 
clinicians (82%) asked pregnant clients about their smoking status and those who 
answered ‘no’ to this question reported that they there were not involved in antenatal 
services and therefore did not generally work with pregnant women.  
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Most clinicians (82%) were undertaking an assessment of readiness of smoking client to 
quit, asking questions such as: ‘are you ready to quit?’, ‘have you thought about 
quitting?’, ‘when was your last time you quit?’ Clinicians, particularly those working in 
remote areas (35%), were less likely to undertake an assessment of level of nicotine 
addiction or nicotine dependence (see Table 23). Clinicians that were assessing nicotine 
addiction used a variety of tools or methods, including: heaviness of smoking index 
(cigarettes per day, how soon after waking do you have your first cigarette), smokalyzer 
and/or fagerstrom tests. A number of clinicians were not aware of the appropriate 
methods/tools for assessing nicotine dependence. However, when told about the 
smokalyzer most thought that it should be an assessment tool used in clinics to engage 
smokers in a discussion of their smoking habits. For example, one clinician commented: 
 
Really? There is a gadget that can read the levels of nicotine. Can I have a 
go? That would be good to have in our clinic. It would help the nurses to 
have a conversation with the client. Where do we get one from? (NO1Nh) 
 
  
Table 23. Clinicians screening for tobacco use in clients, sample of clinicians in 
Aboriginal Community Controlled Health Services, Queensland 2017 
  Clinician type %(n) Clinician location 
Assessed in 
screening  
Total 
%(n) 
Health 
Worker Doctor Nurse Urban Remote 
Smoking status  
> 13 years 
< 13 years  
 
100 (28) 
70 (19) 
 
100 (10) 
70 (7) 
 
100 (9) 
100 (9) 
 
100 (9) 
67 (6) 
 
100 (11) 
91 (10) 
 
100 (17) 
53 (9) 
Pregnant women  
 
82 (22) 70 (7) 100 (9) 67 (6) 91 (10) 71 (12) 
Nicotine addiction 
or dependence  
 
63 (17) 60 (6) 67 (6) 33 (3) 91 (11) 35 (6) 
Readiness to quit 89 (24) 90 (9) 78 (7) 89 (8) 82 (9) 88 (15) 
 
3.3 Supporting quit attempts and smoking cessation 
Most clinicians (82%) were delivering brief interventions when smokers were 
identified. The types of interventions included discussions with smokers on: health risks 
of smoking, quitting strategies and previous attempts, and triggers associated with 
smoking. Many clinicians were also using graphical resources and tools to support 
advice to smokers; however, the resources were mostly collected and used by individual 
clinicians rather than dispersed throughout the clinics. Those clinicians that did not 
provide brief interventions reported that they did not have time or left this for other staff 
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to do. In particular, nurses reported leaving brief interventions for the doctors to do, as 
they were responsible for dispensing nicotine replacement therapies or stop smoking 
medication.  
 
Half of clinicians (50%) were actively suggesting the use of Quitline services to clients. 
Clinicians that were not suggesting this reported a number of reasons why they do not 
recommend these services, including: many clients do not own a telephone, details of 
the Quitline number not readily available at the clinic (e.g. no cards/pamphlets with 
Quitline number), and/or an assumption that Aboriginal people do not use this call 
services or the Quitline service is not appropriate for these clients. Many clinicians were 
not aware that Quitline has been funded to be able to better respond to Aboriginal and 
Torres Strait Islander people, including through the recruitment of Indigenous 
employees as Quitline telephone Counsellor. Clinician comments included: 
 
I used to work in general practice in the city and we’d always refer smokers 
to Quitline. But here [remote clinic], I don’t know there are so many issues 
with people maintaining regular contact with service providers even when it 
is face-to-face. I just don’t think the telephone system for Counselling would 
work to help smokers. So no I don’t generally mention Quitline. In fact, to 
be honest I have never mentioned it working here. What do you think, does 
it work? (NO3SA) 
 
Many clinicians were not offering intensive quit support programs for particular at risk 
clients, because such programs were not available at the clinic. Intensive quit support 
programs were more likely to be offered by clinicians in urban settings (73%–91% of 
clinicians in urban areas said their service offered intensive quit support services) than 
those working in remote areas (29%–41% of clinicians in remote areas said their service 
offered intensive quit support services). Only urban clinics had clearly identified 
intensive support programs, whereas intensive quit support services were less likely to 
occur in remote areas. The most common at risk group targeted for intensive support 
programs were clients with an established chronic disease, with 61% of clinicians 
reporting they referred clients with a chronic disease to intensive quit support programs.  
 
Only 8% of clinicians reported that their service had a quit support group, and all of 
these clinicians who reported this were in urban clinics. Further, where referrals were 
made to outside services (such as Quitline or other support services), only 11% of 
clinicians reported that they could follow-up with these outside referrals, and these were 
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only clinicians in urban settings. In regard to psychological services, over half of 
clinicians (55%) reported having in-house services and 48% of clinicians reported 
visiting services. Clinics in urban settings were more likely to have in-house services 
(100%), compared to remote areas that were more likely to have visiting services 
(53%). 
 
Table 24. Types of intervention and support offered by clinicians to smokers, 
sample of clinicians in Aboriginal Community Controlled Health Services, 
Queensland 2017 
  Clinician type % (n) Clinician location  
Type of intervention 
 
Total 
%(n) 
Health 
worker Doctor Nurse Urban Remote 
Brief interventions 82 (23) 80 (8) 89 (8) 78 (7) 81 (9) 82 (14) 
Quitline advice 50 (14) 60 (6) 44 (4) 44 (4) 46 (5) 53 (9) 
Intensive program for 
specific risk groups: 
Pregnant woman 
Partner of preg. woman 
Chronic disease 
Previous quit attempts 
Mental Illness 
 
 
 
54 (15) 
29 (8) 
61 (17) 
54 (15) 
50 (14) 
 
 
50 (5) 
30 (3) 
70 (7) 
70 (7) 
70 (7) 
 
 
67 (6) 
44 (4) 
78 (7) 
56 (5) 
44 (4) 
 
 
44 (4) 
11 (1) 
33 (3) 
33 (3) 
33 (3) 
 
 
73 (8) 
73 (8) 
91 (10) 
91 (10) 
82 (8) 
 
 
41 (7) 
0 
41 (8)  
29 (5) 
29 (5) 
Intensive program 
includes: 
Referral to ‘Quit 
Champion’ 
Smoking cessation plan 
Follow-up with client 
Monitoring Smokalyzer 
Tagging in records 
MBS billing 
 
 
 
43 (12) 
 
36 (10) 
43 (12) 
36 (10) 
43 (12) 
39 (11) 
 
 
40 (4) 
 
50 (5) 
40 (4) 
40 (4) 
50 (5) 
40 (4) 
 
 
67 (6) 
 
44 (4) 
67 (6) 
56 (5) 
56 (5) 
44 (4) 
 
 
22 (2) 
 
11 (1) 
22 (2) 
11 (1) 
22 (2) 
33 (3) 
 
 
91 (10) 
 
64 (7) 
91(10) 
91(10) 
64 (7) 
55 (6) 
 
 
12 (2) 
 
18 (3) 
12 (2) 
0  
29 (5) 
29 (5) 
Clients able to access 
psychological services: 
In-house 
Visiting services 
 
 
 
56 (15) 
48 (13) 
 
 
60 (6) 
50 (5) 
 
 
75 (6) 
50 (4) 
 
 
33 (3) 
44 (4) 
 
 
100 (10) 
40 (4) 
 
 
29 (5) 
52 (9) 
Support group available 7 (2) 10 (1) 12 (1) 0 20 (2) 0 
Follow-up of referrals 11 (3) 20 (2) 12 (1) 0 30 (3) 0 
       
3.4 Availability of pharmacotherapies 
The onsite availability of nicotine replacement therapies was reported by all clinicians at 
urban locations, whereas just over a third (35%) of clinicians in remote areas reported 
having nicotine replacements therapies available at the clinic (see Table 25). The most 
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common form of nicotine replacement therapies available to clients were nicotine 
replacement patches, with 60% of clinicians stating these were available onsite at clinic. 
All clinician in urban clinics reported having a variety of nicotine replacement therapies 
available, including patches, lozenges, sprays and gum. In those clinics that did not have 
nicotine replacements therapies onsite, most clinicians reported that prescriptions were 
provided to clients to obtain pharmacotherapies from a pharmacy.  
 
Just under a third of clinicians (30%) reported Champix was available, 7% reported 
Zyban was available (see Table 25). Champix appeared to be the preferred choice of 
medication prescription. Those clinicians with a role of prescribing medicines were 
more likely to be familiar with medication availability than those not involved in 
prescribing or dispensing medication. Many clinicians commented on the value and 
ease for clients accessing pharmacotherapies at the clinic where it is free, supporting 
greater use and trialling of pharmacotherapies amongst smokers. 
 
Table 25. Clinicians reports on availability of treatments to support quit attempts, 
sample of clinicians in Aboriginal Community Controlled Health Services, 
Queensland 2017 
  Clinician location % (n) 
Treatments Total % (n) Urban Remote 
Nicotine Replacement Therapies 
Gum 
Patches 
Lozenges 
Spray 
59 (16) 
44 (12) 
59 (16) 
37 (10) 
37 (10) 
100 (10) 
100 (10) 
100 (10) 
100 (10) 
100 (10) 
35 (6) 
12 (2) 
35 (6) 
0 
0 
Stop smoking medication 
Champix (Varenicline) 
Zyban (Bupropion) 
 
30 (8) 
7 (2) 
 
20 (2) 
0 
 
35 (6) 
12 (2) 
 
3.5 Clinical guidelines, training and support 
Less than half of clinicians (46%) reported that their service had a formal smoking 
cessation guideline or protocol to guide clinicians on best practice approaches to 
supporting smokers to quit or cease smoking (see Table 26). Clinicians in urban areas 
were more likely to report that the service had formal guidelines or protocols. In fact 
during fieldwork I personally sighted only two services that had a formalised smoking 
cessation protocol with both services in urban areas; one service in remote area had one 
in development but it had not been released to staff and two services did not have a 
protocol. Many staff who responded yes followed with ‘yes, I think we do, but I don’t 
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actually have a copy’ or ‘yes, I am sure we do, although I haven’t seen it’. Only one 
clinician referred to the CARPA manual guidance on tobacco and delivery of brief 
interventions.115 
 
Table 26. Clinicians reports on the types of organisational support and 
professional development for smoking cessation skills, sample of clinicians in 
Aboriginal Community Controlled Health Services, Queensland 2017 
  Clinician type % (n) Clinician location % (n) 
Smoking cessation 
guidance through: 
Total  
% (n) 
Health 
worker GP Nurse Urban Remote 
Clinical 
guidelines/protocol  
 
46 (13) 50 (5) 56 (5) 33 (3) 82 (9) 24 (4) 
Access to training 
and education 
60 (17) 70 (7) 56 (5) 56 (5) 82 (9) 47 (8) 
       
Support and 
mentoring from 
other staff 
 
36 (10) 40 (4) 44 (4) 22 (2) 73 (8) 12 (2) 
CQI processes and 
meetings 
43 (12) 20 (2) 56 (5) 56 (5) 36 (4) 47 (8) 
 
3.6 Health system records 
All clinicians (100%) reported recording of smoking status. Most clinicians also 
reported that it was possible to record medication supply (82%) and dispensing 
medication (61%) in the health information systems (see Table 27). Items which were 
less likely to be recorded in health systems were: other forms of tobacco use, quit 
attempts, quit outcomes, involvement in intensive programs, and referral to quit 
champion (see Table 50). In some cases clinicians reported that information on smokers 
was often recorded as clinical notes rather than in data items, which restrict data being 
retrieved for analysis or review. Clinicians in urban areas generally had higher rates of 
recording items in the health system record than clinicians in remote. Additionally, 
health workers were often more likely to know data items that could be recorded than 
clinicians. 
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Table 27. Clinicians’ reports of data items recorded in Health Information System, 
sample of clinicians in Aboriginal Community Controlled Health Services, 
Queensland 2017 
  Practitioner %(n) Clinician location %(n) 
Indicator 
Total 
%(n) 
Health 
worker GP Nurse Urban Remote 
Smoking status 100 (28) 100(10) 100 (9) 100 (9) 100 (11) 100 (18) 
Number of cigarettes 54 (15) 70 (7) 67 (6) 22 (2) 100 (11) 24 (4) 
Other forms of 
tobacco use 
43(12) 70 (7) 44 (4) 11 (1) 82 (9) 18 (3) 
Passive smoking 54 (15) 80 (8) 44 (4) 33 (3) 73 (8) 41 (7) 
Intensive program 21 (6) 20 (2) 44 (4) 0 55 (6) 0 
See a Quit 
Champion  
29 (8) 30 (3) 22 (2) 33 (3) 46 (5) 18 (3) 
Medication supply 82 (23) 80 (8) 89 (8) 78 (7) 91 (10) 77 (13) 
Medication dispense 61 (17) 80 (8) 56 (5) 44 (4) 82 (9) 47 (8) 
Quit attempts 29 (8) 50 (5) 33 (3) 0 46 (5) 18 (3) 
Quit outcomes 32 (9) 40 (4) 56 (5) 0 46 (5) 24 (4) 
 
4 Discussion 
4.1 Main findings from the study 
Support to quit smoking and cessation advice for clients was a priority for many 
clinicians and the services in this study, with all clinicians reporting systems in place to 
support clients to quit. Further, it was evident in interviews that a number of clinicians 
had a strong passion for reducing tobacco use in the clients. However, not all clinicians 
knew the details of the services or the referral pathways to Quit Champions within their 
clinics and/or outside referral mechanisms for smoking cessation. Further, not all 
clinicians were guided by clinical guidelines or protocols in their work, as many made 
assumptions about best service delivery options and pathways available to support 
smokers. Further, many clinicians did not know what occurred once a client was 
referred to a Quit Champion within their service.  
 
Although it is not possible to determine associations within this small sample, I 
observed differences between clinics operating remotely and those in urban areas. 
Clinics in remote areas were less likely to have intensive support programs available, 
less likely to have a variety of nicotine replacement therapies available onsite, and less 
likely to record information about smokers on the health system records. Despite this, 
my other research (Study 2) has highlighted that clinical approaches may be particularly 
important in remote areas where access to other support services, such as Quitline and 
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internet based support services, are not accessible and/or uptake remains low. 
Importantly, tobacco dependency should be considered as a chronic condition with 
ongoing care required – rather that acute event and requiring a one off intervention.116, 
117 The existence of a range of effective strategies and treatments provide options for the 
client and clinicians should repeated quit attempts be needed. Clinical care which 
addresses smoking behaviours reinforces messaging of the importance of quitting for 
improved health outcomes.118, 119 
4.2 Clinical intervention linked with health promotion 
Many clinicians acknowledged that they are not able to reach all smokers and it is 
difficult to change community social norms through clinical interventions. The clinical 
audits were initiated by the tobacco teams trying to make sure that the clinical services 
reinforced their public health messaging and community campaigns. Conversely, many 
clinicians wanted to see greater efforts in community campaigns and outreach through 
stronger health promotion. These comments signal the importance of different teams 
within the services meeting and talking regularly about the types of work they do with 
clients or in the community.99  
 
Clinicians also wanted to see greater use of tobacco advertising and messages in clinic 
wait rooms/foyers or in other operational areas of the clinics. It was an oversight that 
the clinical audit did not include questions on the types of health promotion material 
available in the clinics. An example of types of questions that could be included in 
future are in the Menzies School of Health Research, One21seventy, clinical audit 
tool.120 Despite this oversight, as a result of the audits many clinics have greater access 
to Quitline pamphlets and resources, and there are now conversations amongst the 
clinicians about the types of pictorial and graphical resources available on smoking 
health risks. Linking with the health promotion team through continuous quality 
improvement will help to foster greater awareness of the importance of targeting 
smoking reduction in the services.121 Clinical interventions should be seen as part of a 
health system approach in which they support and reinforce the health promotion work 
that encourages smoking cessation. 
4.3 Barriers to delivering services in clinics 
Significant barriers interfere with a clinician’s assessment and treatment of smokers. All 
clinicians reported always asking clients about smoking status, but many lacked 
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knowledge on which treatments are effective, how such treatment advice can be 
delivered, and the relative effectiveness of different treatments. I found a lack of 
knowledge of guidelines and protocols in clinics for routine assessment and treatment of 
tobacco use. A failure to appreciate the chronic nature of tobacco use may impede a 
clinician’s ongoing assessment and treatment of the smoker. Clinicians also reported 
other reasons for not intervening with smokers, such as time constraints, limited training 
in tobacco cessation, and clients’ inability to pay for treatments or access ongoing quit 
support services (note: the first two treatments of NRTs or stop smoking medications 
are covered by Australian Government’s pharmaceutical benefit scheme). Systemic 
approaches in all clinics through smoking cessation guidelines, appropriate training and 
support for clinicians, ongoing clinical audits and quality improvement checks, and 
institutional support to develop these measures will encourage a culture of consistent 
care for identified smokers.121 
4.4 Value of the clinical audit for public health action 
The study found positive responses to the clinical audit by clinicians and many 
clinicians reported during interviewing that the interview questions themselves had 
prompted them to think more about types of support they should offer clients who 
smoke. High participation in the audit by each clinical team enabled a strong 
understanding of the various levels of knowledge throughout the services. Importantly, 
we did not just rely on one clinician per service or clinical manager, rather we spoke to 
a diversity of clinicians on staff, and through this we were better able to understand 
some nuances and contradictions in the service delivery of smoking cessation advice.  
 
The audit provided a chance for focus amongst clinicians on the issue of ongoing 
provision of tobacco cessation support to clients. For example, one area that needs 
particular prioritisation by services is the availability of intensive support programs for 
smokers with certain risk factors. This recommendation and others were provided in the 
follow-up reports to clinics (see Appendix 7) which provided specific advice to the 
services on the opportunities for improvement to support smoking cessation. It is 
envisioned that ongoing follow-up visits will be made in future to see if services were 
able to implement the recommendations and improve services for smokers to quit 
smoking. Importantly, embedded and systemic approaches that enable client’s to stop 
smoking encourage consistency in service delivery amongst current staff and should 
foster capacity of new staff. 
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4.5 Study strengths and limitations 
This study was exploratory in nature with the aim of testing the utility of a clinical audit 
tool and to better understand pathways available to smokers. The study showed that the 
clinical audit tool was effective, with many clinicians responding during the interviews: 
Wow, this has really made me think about what we do and what we could do 
better. (PM01Bi) 
 
Now that you mentioned those things, I realised that there are quite a few 
areas that our service could improve to help people stop smoking. I also 
need to better understand the work of health promotions team. 
(AHW01GO) 
 
However, the study may have been improved if we sought to compare services available 
in these with clinics that are not supported with TIS program funding. A comparative 
study may have enabled an analysis that considered if health services funded by TIS 
were doing over and above the work of other health services to support cessation. 
Additionally, the research was only one point in time; the research will be of most 
benefit in the next round of work (longitudinal assessment) with the clinicians and 
services. The next round will examine if the service capabilities towards smoking 
cessation support improve over time. 
 
The study was also limited to understanding clinicians’ perspective on services and 
support to clients, and not at all about understanding the perspectives from clients. 
Future studies would benefit from better understanding client perspectives on the types 
of services and information provided from the clinicians. Finally, we did not interview 
all clinicians at all services, but we were able to show that there are differences in the 
understanding of the services available by different clinicians. This highlights the 
importance of embedding clinical audits into continuous quality improvement systems 
which should enable ongoing discussions among clinicians and with other teams in the 
service. 
5 Conclusion 
Amongst clinicians working in a sample of Queensland services funded through the TIS 
program, there was strong motivation and commitment to addressing tobacco use and in 
supporting clients to quit. Given that most clinicians (nurses, health workers and 
doctors) engage with clients during service visits, it is important that routine clinical 
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approaches and guidance is accessible to all clinicians. This should include being able 
to access further training to develop skills to deliver smoking cessation advice and to 
improve knowledge of pharmacotherapy and other support options. Importantly, the 
clinical audit helped to recommend a number of opportunities to improve services for 
smokers specific to each clinic. 
 
There are valuable lessons in this study for all Aboriginal Community Controlled 
Health Services, not just those funded through the TIS program. The most effective way 
to encourage clinicians to intervene is to provide them with information regarding 
multiple effective treatment options and to ensure that they have ample institutional 
support to use these options. Joint actions by all clinical staff can encourage a culture of 
healthcare in which not intervening on smoking behaviours are inconsistent with the 
Health Service’s standards of care. 
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Prologue 
In July 2016, the National Centre for Epidemiology and Population Health (NCEPH) 
was approached by the Royal Flying Doctors Service (RFDS) to evaluate their Healthy 
Living Program (HLP). Dr Buddhi Lokuge and I undertook the program evaluation 
from September 2016 to February 2017 under supervision from NCEPH staff, including 
Dr Stephanie Davies, Professor Robyn Lucas and Dr Kerrie Viney (see report of 
program evaluation, Appendix 4). Dr Lokuge took on the overall evaluation co-
ordination, including negotiations with RFDS senior staff and managing budget. I was 
responsible for the overall evaluation development, evaluation model and methods, the 
fieldwork and data collection process. I developed the fieldwork interviews and focus 
group questions, sampling frame and managed ethics processes. We both took part in 
the fieldwork, including running focus groups, interviewing staff and stakeholders. I 
analysed and interpreted the monitoring data, qualitative data from interviews and focus 
groups and the comparative data. Dr Lokuge undertook an appraisal of the relevant 
literature. I was the lead author of the jointly written evaluation report (Appendix 8). 
 
In this chapter, I have drawn on data collected during the HLP program evaluation. 
However, the focus is different from that program evaluation, as I have concentrated 
solely on the HLP’s Monitoring System. Thus, the study in this chapter is additional to 
the program evaluation, although it was supported by data collection from the program 
evaluation. The evaluation work was done outside of the routine work of my placement 
in the Department of Health, but was considered complementary to placement as it 
considers the delivery, data collection and monitoring of a regional preventive health 
program. This chapter fulfils the MAE course requirements to evaluate a surveillance 
system, with an expansive definition of surveillance to equate to the methods and 
procedures for program monitoring. As such, I have used the term ‘monitoring system’ 
rather than ‘surveillance system’ in this chapter. 
Abstract 
Background: From 2007 to 2016, the Royal Flying Doctor Service delivered the 
Healthy Living Program (HLP), an obesity and health promotion program, to 
participants in remote communities throughout South Australia. They established a 
Monitoring System to track the program’s progress, to monitor and evaluate outcomes.  
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Aim: To evaluate the Monitoring System used by the RFDS’ Healthy Living Program. 
The evaluation will describe the system components, analyse data within the system, 
examine feedback from stakeholders, and assess the system attributes. 
Method: A mixed methods approach was undertaken for the evaluation. This included 
analysing routinely collecting data from the system databases. I also thematically 
analysed qualitative interview and focus group data from RFDS staff, HLP participants 
and stakeholders on the system. The Monitoring System attributes were assessed using 
the CDC’s guidelines. This will be used to make recommendations to improve the 
Monitoring System. 
Evaluation findings: The HLP Monitoring System was an overly complicated system 
with considerable onus on program implementation staff to collect, enter and analyse 
data. Three databases: Community Visits, Participant measurement and Survey 
responses, stored and captured data and information on program outputs and outcomes. 
The data in different databases could not be linked, because of lack of identifying 
participant’s codes within each dataset. Further, many of the important program 
outcomes did not have sufficient data collected to assess outcomes, despite staff and 
community participants focusing on these outcomes through the activities. However, 
individual participant monitoring was generally well supported by the program 
participants. 
Conclusion: The HLP Monitoring System was used to report program outputs and 
outcomes funders. This Evaluation has found that with greater attention to defining the 
overall HLP program logic, a better program Monitoring System could be designed and 
implemented. Continuous quality checks on data in the system would enhance its 
useability and improve data quality. 
1 Introduction 
Addressing key modifiable health risk factors such as, poor nutrition, low physical 
activity and obesity, is an important preventive health priority. The risk factors 
associated with obesity contribute to over a third of the preventable disease burden in 
the Australian population.1 Further, there are marked differences when examining the 
impact of these risk factors by remoteness and socioeconomic status.2, 3 Obesity 
prevention strategies and policies have become an increasing focus of governments and 
those working in primary healthcare provision.4-6 However, rigorous methods and 
systems to understand program impact have not been well developed or utilised.7, 8 As 
such, there remain significant challenges in determining effectiveness and efficacy of 
programs and so far, there is little evidence from Australian programs of measures and 
activities that work to reduce obesity by focussing on health lifestyle interventions.9-11 
Therefore, monitoring systems that are able to capture program input, activities, outputs 
and outcomes are paramount in assessing impact and informing policy and program 
development.12 
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From 2007-2016, the Royal Flying Doctors Service (RFDS) implemented their Healthy 
Living Program, an obesity prevention and health promotion program, to remote South 
Australian communities. At time of implementation (2007), more than half of South 
Australians were obese or overweight. Further, in regional and remote South Australia, 
72% of the population reported little or no exercise.13 The HLP’s broad and ambitious 
goal was to achieve “a generational improvement in the health outcomes of people in 
outback South Australia”.14 The HLP aimed to improve healthy lifestyles by increasing 
physical activity levels and improving the nutritional intake of participants in targeted 
remote towns. Early program proposals advocated the importance of the program 
reaching Aboriginal people in South Australia, although the program was open to all 
community members from these regions. In the program implementation, the HLP staff 
developed a selection of interventions in partnership with stakeholders and community 
groups to: run nutrition awareness and cooking classes with school and community 
groups, initiate exercise and walking groups, undertake personal training sessions, 
deliver one-on-one dietary advice, and other community health promotion events and 
initiatives. In 2009, two years into the HLP implementation, the RFDS established a 
Monitoring System to assist with reporting and measuring the program outputs and 
outcomes. 
 
As shown in my previous chapter, monitoring (surveillance) and particularly estimates 
of prevalence of health behaviour risk factors at a national and jurisdictional level can 
be achieved by analysing national surveys.15 However, the use of national surveys in 
evaluating specific programs, for longitudinal analysis and regional or small area 
estimates, remains challenging.16 As such, individual programs most frequently 
undertake primary data collection and analysis to evaluate their program.  
 
I evaluate the HLP Monitoring System by examining system components (findings, 
Section4), identifying opportunities for improvement (recommendations, Section 4) and 
assessing if the System was meeting its objectives (Section 5 Discussion). The 
evaluation objectives were to: 
 Describe the HLP Monitoring System (see Section 2). 
 Analyse collected monitoring data (see Section 4). 
 Assess perspectives of program stakeholders on the data collection and 
dissemination of results (see Section 4). 
 Assess the attributes and make recommendations to improve the HLP 
Monitoring System (section 4). 
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The following section, Section 2, provides background by describing the HLP 
Monitoring System, the components and objectives of the system. Section 3 explains 
the method for the evaluation. Section 4 reports the evaluation findings, including 
results of the data analysis, stakeholder perspectives and the assessment of attributes. 
This analysis provides the basis for recommendations to improve the Monitoring 
System. I finalise the chapter with a discussion (Section 5) that assesses the objectives 
of Monitoring System. 
2 Description of the HLP Monitoring System 
2.1 HLP Monitoring System objectives 
From the initiation of the HLP in 2007, the RFDS invested in a monitoring system for 
the program. The broad aim of the HLP was improvements in healthy lifestyles of 
participants, including reduce participants’ weight, increased the levels of physical 
activity and improved nutritional intake. The other outcomes that were identified in the 
objectives were improvements in health literacy (knowledge of importance of exercise 
and improved nutritional intake), and capacity building in participants and communities 
to make changes in their community. It is useful to appreciate the Monitoring System 
within the context of the HLP. For this purpose, I retrospectively developed an 
overarching HLP Program Logic (see Table 28) to explain the relationship between the 
program and the Monitoring System. 
 
The objectives of the Monitoring System were not explicitly articulated in existing 
program documentation. However, through discussions with staff and in review of 
initial program documents, I identified three broad objectives.14, 17-19 These objectives 
were reviewed by RFDS program and management staff prior to use in this evaluation. 
The objectives of the HLP Monitoring System were to: 
1. Review and track program inputs, activities and outputs, including coverage of 
communities and numbers of participants, number of events and types of 
activities undertaken, staff workloads and engagement at community level. 
2. Provide evidence to assist in reporting to funders on the progress and outcomes 
of the HLP. 
3. Aid program evaluation and to assist in justifying ongoing program expansion 
and funds. 
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Table 28. Program Logic Model for the Healthy Living Program, Royal Flying Doctors Service 2016 
 Inputs Activities Outputs Outcomes Impact 
Items  Staff: 
Coordinator 
and Lifestyle 
Advisers 
 Participants 
(adults and 
school aged 
children in the 
targeted 
communities) 
 HLP 
Management 
Committee 
 Funding (10 
years) 
 
 one-on one 
coaching 
 school cooking 
classes 
 health 
promotion 
 Events: 
community 
health days 
 cooking groups 
 exercise classes 
 walking groups  
 capacity 
building 
 
 number of 
participants (or 
proportion of 
community 
participating)  
 consent to 
participant in 
data collection 
 number and type 
of sessions and 
activities by 
community 
 
 
 Increased healthy 
behaviours  
 Increased levels of physical 
activity 
 Improved nutritional intake 
 Increased number 
(proportion) of participants 
in healthy weight range 
 Increased number 
(proportion) of participants 
with improved dietary 
intake 
 Increased health knowledge 
in adults and children 
 
 Reduction in 
prevalence of 
those obese or 
overweight 
range in the 
communities 
 Reduced 
numbers in 
population on 
chronic disease 
management 
plan 
 Reduced chronic 
disease burden 
in the 
communities 
 
Currently 
measured 
Count of staff 
 
Financial 
reports 
 
Changes in staff 
numbers 
Short descriptive 
summary by 
community  
Numbers of contact 
per community 
 
 
Biophysical measures: weight, 
BMI, HbA1c, WHR (see page 
11) 
Participant survey: 
physical and mental 
health and dietary 
intake 
 
Currently not measured by 
RFDS 
Data used 
for 
Funding reports 
Reallocation of 
staff positions 
Funding reports 
 
Evaluation 
Funding reports 
Evaluations 
Activity changes  
Funding reports 
 
Program evaluations 
Currently not used by 
RFDS but used in program 
evaluation (ABS surveys) 
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2.2 Description of the HLP Monitoring System components  
The HLP Monitoring System attempted to capture both data on project outputs 
(engagement with community, field trips) and project outcomes (measurement data and 
survey reports). The components of the HLP Monitoring System (see Figure 20) 
included three discrete databases (two Access databases, one Excel workbook) which 
stored information on: 
 community visits, which included information on community, types of activities 
undertaken, overall participant numbers and dates of trips; 
 participants, which included client information, consent records and identifying 
codes, biophysical measurements, and individual descriptive information; and 
 survey responses, which included results from participants self-reporting of 
dietary intake, physical and mental health. 
Each of the components is individually discussed below. 
 
 
Figure 19. Key components of the Monitoring System of Healthy Living Program, 
Royal Flying Doctor Service South Australia 2016 
 
2.2.1 Community visits database 
The community-based visit database was one of the main ways staff were required to 
report on their fieldwork to participating communities. The community visits database 
contained a record of staff trips to the participating HLP communities. The data 
Participant measures 
database
Client information
Descriptive info
Consent records
Biophysical measures
Date collection
Community visits 
database
Type of activities
Participant numbers
Dates
Self-reported surveys  
dataset
Physical and mental 
health survey
Includes self-reported 
responses on physical 
functioning, social, etc 
Dietary intake survey
Self reported responses 
on daily calory intake, 
fruit and vegetable 
consumption, and portion 
size
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variables included: community, footprint/region, dates visited, activity or meeting held, 
number of participants, venue of activity or meeting. The community visits data were 
used by staff to check participant levels and by RFDS Managers to ensure community 
activities as accountability tool to track staff performance and progress of the HLP. 
The data were captured during the fieldwork and entered in aggregate level (number of 
participants, communities, and numbers and types of activities conducted) in Access 
database. Data was entered by program staff after returning from the fieldwork in 
communities. 
2.2.2 Participant biophysical measures database  
The biophysical measure database stored individual unit record data on HLP 
participants, including biophysical measures and characteristics of participant (age, 
gender, location). The data were collected by HLP Advisers at sessions, events and 
activities in target communities. The collection of data from the participants involved a 
three stage process: (a) individual consent to measures being taken, (b) the measures 
taken and filled out on paper, and (c) data entry into the system. The data collected from 
individual participants included weight, height, hip circumference, waist circumference, 
percent body fat and glycated haemoglobin (HbA1c), and derived measures included 
blood pressures (BP), body mass index (BMI) and waist to hip ratio (WHR). Note, the 
RFDS introduced point-of-care HbA1c testing later in the HLP (2012) which is 
described in HLP reporting as way “to track blood glucose levels”,20 although HbA1c 
measures glycated haemoglobin rather than blood glucose per say. 
 
In May 2014, BP was removed from the collection of data due to staff reporting 
difficulties in taking this measurement.21 With the exception of an RFDS document 
describing the standard approach to collection of weight and height from participants, a 
protocol for the collection of biophysical measures was not located in the evaluation 
period. 
2.2.3 Participant self-reported surveys datasets 
In addition to the biophysical measurements, from 2014 onwards RFDS HLP staff also 
requested participants complete two validated questionnaires. This included: a survey 
on physical and mental health using the 36-item Short Form Survey Version 2 
developed by RAND Health22 and a Dietary Questionnaire for Epidemiological Studies 
version 2 developed by Cancer Council Victoria.23 Surveys were administered at three 
times points (Oct–Nov 2014, Jan–Mar 2015 and Jun–Jul 2015). Surveys were 
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completed by participants on standardised survey form during visits to communities. 
Completed Dietary intake surveys were then sent to the Cancer Council for data 
collation. Data from the Physical and Mental Health was entered by the RFDS Data 
Manager. Data from both surveys were stored in an Excel workbook. 
2.3 Operation and governance of the HLP Monitoring System 
HLP Advisers were required to collect data during fieldwork in participating 
communities. The staff then entered collected data manually into the database after they 
had returned from their fieldwork. Three part time HLP advisers were responsible for 
delivering the program in one region of three regions (see Figure 2). In 2009, data 
collection began and Microsoft Access databases were set up to store collected 
information. The data were used to generate biannual and triennial reports to the HLP 
Co-ordinator, HLP Management and program funders, as shown by reporting and 
accountability structure in Figure 20. 
 
Figure 20. HLP organogram and accountability structures, Royal Flying Doctor 
Service South Australia 2016 
3 Evaluation method 
3.1 Evaluation design 
The study was guided from the framework for Evaluating Public Health Surveillance 
Systems developed by the Centers for Disease Control and Prevention. 
 (CDC).24 The evaluation used a mixed methods approach, including analysis of primary 
data collected from focus groups and interviews, and secondary data collected from the 
RFDS Monitoring System and reports. Findings from this analysis were used to assess 
attributes of the Monitoring System.  
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3.2 Data analysis  
3.2.1  HLP monitoring data 
I examined de-identified data collected from all three HLP databases. The purpose of 
the analysis was to describe the overall structure of data and examine the ability of data 
to report program outputs and outcomes. The data included: 
 records of community visits based on staff reporting, known as the 
“Community visits database”; 
 biophysical measurements data collected from individual HLP 
participants; and,  
 data from two validated surveys: the Physical and Mental Health Survey 
and the Dietary Questionnaire.  
 
Data from Community Visits database was analysed in Excel. This a descriptive 
analysis of the program inputs included assessing number of communities, types of 
activities, target groups involved in activities and contact rate per population by HLP 
community.§ Complete records for 12 months of program activity data were available 
for the years 2010-2015.  
 
Data from the participant surveys and biophysical measurements were individual 
datasets and were imported from Excel to Stata v.13 for analysis. These quantitative 
data were analysed using proportions and medians. Differences between initial 
measurement and follow-up measurements were assessed using Wilcoxon rank test. The 
data for the two databases, surveys and biophysical measurements, could not be merged 
for analysis because the participant codes were different in each dataset.  
 
The later internal RFDS progress reports, both the biannual and triennial, were also 
examined to provide insight into how monitoring data had been used for program 
reports. 
3.2.2 Stakeholder perspectives 
To assess stakeholder perspectives, I drew on qualitative semi-structured interviews and 
focus groups with those who contributed to the Monitoring System (HLP participants 
and stakeholders), and those who collected the data and used it for program reporting 
and improvements (RFDS staff). This data focussed on drawing out feedback from the 
participants and staff on what the knowledge of Monitoring System, participant 
                                                 
§ Contact rates rather than participation rates were calculated because the data was only aggregate 
numbers of participants per session and was not linked to individual participant identification. 
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acceptance of data collection, and how the Monitoring System should be improved. 
Interviews and focus groups were analysed using a thematic analysis, which identified 
patterns and recurring themes from the data. Important issues were exemplified with 
quotes from interviews and focus group participants. 
 
In total four focus groups (n=30). 42 interviews were undertaken. I facilitated the focus 
groups with support from Buddhi Lokuge, and transcripts were later transcribed by a 
professional agency. I also undertook 11 interviews with staff and ex-staff of RFDS, 22 
interviews with stakeholders in the participating HLP communities, and nine program 
participants. Interviews questions were piloted with current staff and minor amendments 
made prior to other interviews being conducted. This group included staff at all levels 
senior management to program staff, stakeholders in the communities of where HLP 
was conducted and most long-term program participants (<1 year participation).   
3.2.3 Assessment of system attributes  
The final objective was to assess the system attributes as defined through the CDC’s 
Updated guidelines for Evaluating Public Health Surveillance Systems.24 I used an 
adapted format of system attributes, which was both necessary and practical because the 
guidelines have previously primarily used to assess surveillance systems for infectious 
diseases. I found many of the terms applicable to this evaluation setting, including: 
usefulness, simplicity, flexibility, data quality, acceptability, representativeness, 
timeliness and sensitivity. A definition of the attributes and data drawn on to assess the 
contribution to the HLP system is in Table 29.  
 
To assess attributes, I developed a ranking to summarise the overall level of 
achievement of the attribute and to enable comparisons between the attributes. I also 
present a justification for the ranking in the discursive text. The attributes were 
subjectively ranked as:  
 Low indicating the attribute was not achieved or poorly achieved; 
 Medium indicating the attribute was achieved but there were some 
deficiencies and need for improvements or refinement; or 
 High indicating the attribute was achieved with little need for 
improvement. 
3.3 Ethics approval 
The research protocol for the HLP Evaluation was approved by the Australian National 
University Human Research Ethics Committee (372/2016). 
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Table 29. Definition and assessment approach for attributes of the HLP Monitoring System 
Attribute Definition How it was assessed 
Usefulness “…contributes to the prevention and control of adverse 
health-related events, including an improved understanding of 
the public health implications of such events”. 24 
1. Assessment of how the program was delivering outputs to 
achieve program outcomes. 
2. Review of whether program outcomes could be assessed, 
including if we could assess improved health outcomes (reduced 
obesity, increase nutritional intake, improved physical activity 
levels) achieved through participation in HLP. 
Simplicity “Simplicity…refers to both its structure and ease of operation. 
Surveillance systems should be as simple as possible while 
still meeting their objectives.”24 
 
1. Assessed through the application of data collection, staff 
perspectives on collecting data and participant responses. 
2. Responses on how collected data is used for program 
development and feedback processes to participants and 
stakeholders.  
Flexibility “adapt to changing information needs or operating conditions 
with little additional time, personnel, or allocated funds. 
Flexible systems can accommodate, for example, new health-
related events, changes in case definitions or technology, and 
variations in funding or reporting sources..”24 
1. Assessment of staff feedback on entering data and changing 
collection processes. 
2. Internal reports that detailed changes to monitoring processes. 
Data quality “Data quality reflects the completeness and validity of the 
data” 24 
1. Examining the data completeness and missing data. 
2. Analysis of key data variables that were collected, including 
weight, BMI, waist to hip ratio, etc. 
3. Analysis of descriptive data for participant characteristics, age, 
gender, Indigenous status, etc. 
Acceptability “Acceptability reflects the willingness of persons and 
organizations to participate in the surveillance system.” 24 
1. Participant and stakeholder feedback. 
Representative “A public health surveillance system that is representative 
accurately describes the occurrence of a health-related event 
over time and its distribution in the population by place and 
person.” 24 
1. Assessment of descriptive characteristics of participants. 
2. Assessment of whether all participants are captured in the data 
variables. 
Timeliness “Timeliness reflects the speed between steps in a public health 
surveillance system.” 24 
1. Assessment of timely collection of data. 
2. Assessment of timely use of data for program development. 
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4 Evaluation findings 
4.1 Results from HLP monitoring datasets  
4.1.1 Community visits database 
The contact levels in HLP varied over time, increasing in period from 2009 to 2012, and 
stabilising from 2013 to 2015 (Figure 21). From 2010-15, the mean number of HLP 
contacts was 835 person contacts per year, with a range of 664 contacts in 2010 to a 
peak of 1215 contacts in 2012 (see Figure 21). This represents a mean of 70 client 
contacts per month in the HLP program from 2010 to 2015.  
 
 
Note: Only partial activity reporting data were available for the years 2009 (Nov -2009) and 2016 (up to June 2016). 
Figure 21. Number of Healthy Living Program participant contacts per year, Nov 
2009 – June 2016 
 
The maximum number of communities engaged in the program was 17 in 2012. There 
was a wide variety of program activities across the communities (see Table 30). The 
range in contacts is very wide in most communities, particularly Andamooka (1-75), 
Coober Pedy (1-58), Marree (1-78) and Oodnadatta (1-80). The descriptive text in the 
databases suggests that the maximum contacts were when either a school group or a 
community event occurred (for example, Women’s Health Day). All communities 
experienced very low contact rates in the program, including only one to four contacts 
in a single visit. 
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Table 30. Characteristics of the communities and participant groups involved in 
the Healthy Living Program, 2009-2016 
 
Years 
engaged 
in HLP Pop1 
Median 
contacts 
per visit Range  
Contact 
rate / 
population 
/month 
 
Community 
visits/year  
Description of 
participants  
Andamooka  2011-
2016 
592 14 1 - 75 2.4 23 Adults – some 
elderly 
participants 
School children 
Blinman2 2007 - 
2014 
151 3.5 1 - 35 2.3 28 Adults – 
woman from 
stations 
Ceduna 2010 - 
2016 
2068 16 2 - 29 0.8 47 Youth 
Aboriginal men 
Young children 
and school 
children 
Coober Pedy 2009-
2016 
1695 19 1 - 58 1.1 41 Adults 
Youth  
School children 
Aboriginal and 
non-Aboriginal 
Copley 2013 - 
2015 
103 5 1 - 30 4.9 27 Aboriginal 
women  
Fowlers Bay 2010 343 1.5 1 - 5 0.4 6 Unknown 
Hawker 2013-
2015 
492 3 1 -10 0.6 7 Unknown 
Leigh 
Creek4 
2012 - 
2014 
505 3 1 - 50 .59 10 Unknown 
Marla2 2011 - 
2015 
72 3 1 - 8 4.1 9 Unknown 
Marree 2007 - 
2014 
634 5 1 - 74 0.8 41 Women 
Men 
School children 
Mintabie2 2011 - 
2012 
239 4.5 4-10 1.9 4 Unknown 
Neppabunna 2009 - 
2016 
68 6 2 - 29 8.8 22 Aboriginal 
women 
Oodnadatta 2010 - 
2016 
166 8 1 – 80  4.8 44 Aboriginal men 
and woman 
Pastoral/Station 
woman 
School children 
Elderly people 
Penong 2010 - 
2016 
343 5 1 - 14 1.5 45 Pastoral/Station 
women 
Roxby 
Downs 
2011 - 
2016 
4702 8 1 - 41 0.17 32 Women 
Scotsdesco3 2010 - 
2012 
55 3 1 - 12 5.5 26 Aboriginal 
woman (and 
some men) 
Woomera 2011-
2015 
216 8 1 - 32 3.7 10 Unknown 
Yalata 2011 - 
2013 
293 11 1 -24 3.8 18 Aboriginal 
women (and 
some men) 
1 – all population figures are Census 2011 quickstats25, except Blinman and Marla are 2006 census data, Mintabie 
200126 and Leigh Creek.27 
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4.1.2 HLP participants 
There were a total of 252 HLP participants with measurement data; of these 142 
(56.4%) had repeat measures recorded (Table 31). The data was incomplete across most 
variables, in particular: 
 30.6% (77) participants did not have their date of birth or age recorded. 
 56.7% (143) participants had no recorded Indigenous status and only 
9.2% (10) participants were identified as Aboriginal and Torres Strait 
Islander people. 
 On the first measurement, 42.1% (106) participants did not have the 
BMI recorded, 82.0% (207) participants did not have a waist hip ratio 
and 88.1% (221) did not have HbA1c. 
 
Additionally, there was a lack of consistency in individual data collected. For example, 
43.7% participants (n=110) had only one recorded set of measurements, and it is not  
known if these participants dropped out of the program or no longer participated in the 
measurements. Further, the number of measurements taken was not consistent in the 
142 participants with repeat measures, ranging from two repeat measures to 23 repeat 
measurements. 
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Table 31. HLP participants with repeat measures compared with those with one-
off measures, South Australia 2009-2016 
Characteristic % (n) 
Total 
participants 
n = 252 
Participants with 
only one measure 
n = 110 
Participants 
with repeat 
measures 
n = 142 
 p 
value 
Gender 
Female 
Male 
 
84.9 (214) 
15.1 (38) 
 
87.3 (96) 
12.7 (14) 
 
83.1 (118) 
16.9 (24) 
 
0.59 
Indigenous status 
Indigenous 
non-Indigenous 
missing 
 
9.2 (10) 
39.3 (99) 
56.7 (143) 
 
3.6 (4)  
51.8 (57) 
 44.5 (49) 
 
4.2 (6) 
 29.6 (42) 
 66.2 (94) 
 
0.16 
Age (years) 
≤25 
26-55 
56+ 
missing 
 
7.1 (18) 
48.4 (122) 
13.9 (35) 
30.6 (77) 
 
10.0 (11) 
40.9 (45) 
12.7 (14) 
36.4 (40) 
 
4.9 (7) 
54.2 (77) 
14.8 (21) 
26.1 (37) 
 
0.08 
 
Biophysical Measures  
BMI  
Mean 
18-24 (normal) 
25-29 (overweight) 
30+ (obese) 
missing 
 
 
31.5 
9.9 (25) 
16.7 (42) 
31.3 (79) 
42.1 (106) 
 
 
31.4 
8.2 (9) 
15.5 (17) 
22.7 (25) 
46.4 (51) 
 
 
31.5 
11.3 (16) 
17.6 (25) 
38.0 (54) 
33.1 (47) 
 
 
0.80 
 
0.62 
 
Waist – Hip Ratio  
Mean 
Normal (<.85 women) 
 (<.9 men) 
missing 
 
0.90 
7.5 (19) 
10.3 (26) 
82.1 (207) 
 
0.96 
4.5 (5) 
10.9 (12) 
84.5 (93) 
 
0.89 
9.9 (14) 
9.9 (14) 
80.2 (114) 
 
0.12 
 
0.18 
HbA1c (missing 221) 
4-6 
6-8 
8+ 
missing 
 
9.5 (24) 
1.2 (3) 
1.5 (4) 
87.7 (221) 
 
5.5 (14) 
0.9 (1) 
2.7 (3) 
83.6 (92) 
 
7.0 (10) 
14.0 (2) 
0.7 (1) 
90.8 (129) 
 
0.54 
 
4.1.3 Biophysical measures 
The next section reviews two of biophysical measurements that had a greater number of 
measurements taken in participants. Due to the infrequency of collection of the 
measurement data on HbA1c and waist hip ratio, I have not included analysis here 
(although it can found in program evaluation Appendix 8). 
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Weight 
An initial weight was recorded in 139/142 participants (97.4%) with repeat measures. 
The median weight at first measurement for participants with repeat measures was 83.4 
kilograms (kg). The results (see Table 32) show that median weight in participants 
decreased in the initial months, and that at the four to six-months there were statistically 
significant reductions in the median weight from 83.4 kg to 79.9 kg (z= 2.1, p=0.04), 
with the lowest median weight recorded at seven to nine months (78.9 kg). However, 
over time the median weight increased indicating that the declines weight, at least at a 
group level, were not sustained. Although, it is possible that some individuals may have 
sustained some weight lost, there is no statistically significant difference in the group of 
participants’ median weight between first and last measurements recorded (z= 0.64, 
p=.52). 
 
Table 32. Median weight measurements in Healthy Living Program participants 
from base to 18 months 
 
 
Body Mass Index 
Measurements to calculate Body Mass Index (BMI) were initially collected from 71.8% 
(n=102) of participants with repeat measurements. The median BMI at first recording 
was 30.9 kg/m2. Over time there were a decreasing number of repeat BMI measures 
recorded from participants (corresponding to the orange line in the graph; see Figure 
23). At one to three months, 62 participants (60.0% of all participants with initial BMI 
measurements) had their BMI recorded; of these participants there was a median BMI 
of 29.6 kg/m2 (see Table 33). There was a significant difference between the 
participants group (n=62) first BMI recorded and second BMI recorded at one-to-three 
months (z=2.23, p=0.02). However, over time participant median BMI increased, there 
Measurement 
Weight 
median 
Weight 
mean 
observations 
(n) z score p value 
1st  83.4 85.9 139   
1-3 months 83.3 85.1 101 1.80 0.07 
4-6 months 79.9 80.6 61 2.10 0.04 
7-9 months 79.8 82.7 41 -0.23 0.82 
9-12 months 80.9 86.1 49 -0.14 0.89 
13-15 months 87.3 88.6 33 0.54 0.59 
16-18 months 83.9 89.5 31 0.23 0.82 
BMI_1st  
16-18 months 
83.4 
83.9 
 31 
31 
0.64 0.52 
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was no significant difference between the group’s first and last BMI median scores 
(z=0.84, p=0.52).  
 
Table 33. Median and mean body mass index in Healthy Living Program 
participants over 18 months participating in the program, South Australia 2009-
2016 
Measurement 
BMI 
median BMI mean 
Observations 
(n) z score p value 
1st measurement 30.9 31.3 102   
1-3 months 29.6 30.3 62 2.33 0.02 
4-6 months 29.8 30.4 45 0.19 0.80 
7-9 months 30.1 30.3 33 -1.46 0.14 
1 year 31.2 32.3 37 0.96 0.34 
13-15 months 32.4 33.3 29 0.78 0.44 
16-18 months 33.8 34.2 30 -1.25 0.21 
BMI_1st and  
16-18 months 
30.9 
33.8 
 30 
30 
0.84 0.40 
 
4.1.4 Survey responses 
From 2014, self-reported surveys were collected to enhance and improve client 
reporting on outcomes. Staff explained that survey were introduced in order to better 
capture program outcomes, including health behaviours associated with food, social 
functioning, and physical activity. Surveys were only implemented in late 2014. 
 
Physical and Mental Health survey 
A total of 22 participants completed an initial survey; 15 participants had one follow-up 
survey and eight participants had two follow-up surveys. The sample size was too small 
to examine any change over time in the outcomes of: physical functioning, role 
limitations due to physical health, pain, general health, vitality and energy, social 
functioning, role limitations due to emotional problems and emotional wellbeing (see 
Table 34).  
 
Notably, all of the median scores at each survey point were high across the categories 
evaluated, with participants involved in this survey self-assessing physical and mental 
health favourably. The median scores for the group of participants for the categories 
were above 70/100 with the exception of vitality and energy (score = 62.5/100) (see 
Table 34). I was not able determine whether these survey responses were representative 
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of the HLP participants. I could also not assess at what point in time the participants did 
the survey. As such, it would wrong to assume that the survey data were collected at 
baseline (enrolment into the program) and it is likely that surveys were piloted on long-
term HLP participants and/or on participants already very physically active. 
 
Table 34. Median scores of Physical and Mental Health surveys for Healthy Living 
Program participants, South Australia 2014-15 
Category median score/100 
Survey 1 
n = 22 
Survey 2  
n = 15 
Survey 3  
n = 8 p values 
Physical functioning  92.5 80.0 95.0 0.68 
Role limitations due to physical health 100.0 93.8 84.4 0.91 
Pain  72.0 72.0 68.0 0.50 
General health  77.0 77.0 74.5 0.68 
Vitality and energy 62.5 68.8 62.5 0.90 
Social functioning  100.0 100.0 81.3 0.92 
Role limitations due to emotional 
problems  
100.0 
 
100.0 
 
100 
 
0.80 
Emotional wellbeing 80.0 80.0 72.5 0.71 
Survey 1: Jun to Sep 2014; Survey 2: Nov 2014 to Jan 2015; Survey 3: Feb to May 2015. Note: Scores for the individual outcomes 
are out of 100, higher scores associated with a more favourable self-assessed health state. 
 
Whilst the sample size was too small to draw definitive conclusions about change over 
time from the quantitative data, HLP participants in interviews and focus groups 
reported in program evaluation that the HLP was improving outcomes socially and 
physically for people in these remote communities. 
 
 
 
Nutritional intake 
The nutritional intake was initially completed by 49 participants in the HLP between 
June 2014 and November 2014. Subsequently, 48% of participants did one follow-up 
survey, and 35% did two follow-up surveys. There were no statistically significant 
differences in portion size, energy intake, fat intake or sugar intake over the successive 
surveys (see Table 8). Overall, the results indicate that HLP participants who 
participated in these surveys largely ate at or above the recommended Australian dietary 
guidelines for fruit and vegetable intake. Over 95% of responses in the first and second 
survey indicated that the participants ate two or more serves of fruit per day. For 
vegetables, the recommended intake is five serves per day. Of HLP survey participants, 
44% reported eating five serves per day at first survey and the majority of survey 
participants (91%) reported at least four serves. Further, there were no respondents who 
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reported zero daily intake of fruit or vegetable. There was no change in group of 
participants’ overall consumption of fruit and vegetable serves over the period between 
surveys (see Table 35).  
 
The point of time in which engagement with the HLP started could not be determined. 
However, the dietary intake in these participants for fruit and vegetable is very different 
from those generally SA remote population where an estimated 58% of the population 
do not consume enough fruits and 70% of the population do not consume enough 
vegetables.15 
 
Table 35. Healthy Living Program participants’ median scores on nutritional 
intake and proportion of fruit and vegetable intake, South Australia 2014-2015 
Category 
Survey 1 
n = 49 
Survey 2  
n = 24 
Survey 3  
n = 17 
p 
value 
Portion size 
(standard plate) 1.08 (1.0–1.2) 
 
0.99 (0.9–1.1) 
 
1.09 (1.0–1.2) 
 
0.90 
Energy intake 
(KJ/day) 
 
6729 (5941–7512) 
 
6375 (5361–7381) 
 
7053 (5875–8231) 
 
0.92 
Fat (g/day) 72 (62.2–80.8) 69 (56.1–81.1) 76 (63.1–89.3) 0.86 
     
Vegetable intake  
1 serve 
2 serves 
3 serves 
4 serves 
5 serves 
6 serves 
7 serves 
 
0 
4 (2) 
6 (3) 
47 (23) 
19 (9) 
14 (7) 
5 (10.2) 
 
0 
4 (1) 
17 (4) 
33 (8) 
25 (6) 
13 (3) 
8 (2) 
 
6 (1) 
0 
12 (2) 
47 (8) 
24 (4) 
12 (2) 
0 
 
 
0.86 
Fruit intake 
1 serve 
2 serves 
3 serves 
4 serves 
5 serves 
6 serves 
 
4 (2) 
12 (6) 
29 (14) 
32 (16) 
18 (9) 
4 (2) 
 
4 (1) 
13 (3) 
38 (9) 
30 (7) 
8 (2) 
8 (2) 
 
0 
18 (3) 
18 (3) 
36 (6) 
18 (3) 
12 (2) 
 
0.85 
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4.2 Results from stakeholder’s perspectives  
4.2.1 Staff perspectives on the HLP Monitoring System 
Data collection 
Interviews with RFDS staff and a review of HLP reporting found that data collection 
was an ongoing challenge for staff to implement. HLP staff reported a variety of 
methods for collecting biophysical measurements and no standard operating procedure 
was observed. In light of this, I used defined measurement procedures from the World 
Health Organization guidelines in interviews with staff (see Table 36).28  
 
Table 36. Items of the Healthy Living Program participant measurement data and 
standard measurement procedures based on World Health Organization 
guidelines28 
Measure How it should be measured (based on WHO 
guidelines) 
Dates 
recorded  
Client ID Unique identification number provided to each 
participant, so that descriptive variables and consent data 
can be linked (e.g., gender, age) 
2009-16 
Date measured Date the measurement was taken. Recorded as 
day/month/year 
2009-16 
Measurement 
ID 
The unique identification associated with each 
measurement taken. 
2009-16 
Height Height of a participant, measured in metres. 2009-16 
Weight The weight of individual participant, measured in 
kilograms using electronic scales or standard scales. 
2009-16 
Waist 
circumference/
girth 
Waist circumference examines if participant is carrying 
excess weight around their middle body. It is the 
measurement of size of waist, recorded in centimetres. 
This measurement should be taken on an individual using 
the following processes: place the measuring the tape at 
the midpoint between the lower part of the last rib and the 
top of the hip. Measurer asks the person to breathe in and 
to stand with arms relaxed at the sides; measurement is 
taken at the end of a normal expiration. Clothes should be 
lifted from waist line area 
2009-16 
Hip 
circumference 
Measure of the hip circumference. This measurement 
should be taken on participants: with the arms relaxed at 
the sides and at the maximum circumference over the 
buttocks. Clothes lowered below hips. 
2011-16 
BP Blood pressure was taken using a manual 
sphygmomanometer to assess whether the participant has 
a raised blood pressure. Participant blood pressure should 
be taken after 15 minutes of rest. 
2010-14 
BMI Body Mass Index was calculated from records of 
participant weight and height using the standard formula 
BMI = (Weight/Height)/Height (kg/m2).   
2009-16 
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Waist Hip 
Ratio (WHR) 
Waist to hip ratio is calculated from the participant’s hip 
and waist circumference measurements. The formula 
divides waist circumference by hip circumference.  
2011-16 
HbA1c  The HbA1c test counts the number of haemoglobin that is 
glycated (attached to sugar). The RFDS used a point-of-
care test unit to measure this indicator.  
2012-2016 
Percent body 
fat 
Percentage body fat is a crude measure to assess the 
amount of fat with a body. RFDS used a skin fold calliper 
to measure percentage body fat. 
2009-2013 
 
The inconsistency in taking measures is highlighted through responses on how staff 
measured hip and waist circumference. For example: 
I never felt entirely comfortable taking waist and hip circumference, 
particularly from older women. I would try to do it as quickly as possible, 
without asking them to remove their clothes, and I never measured round 
the buttocks. [RFDS staff] 
 
When we went in the field together, you could see that we had a slightly 
different approach to taking measurements. I could see that my colleagues 
would not ask the participants to remove excess clothing when taking the 
measures. [RFDS staff] 
 
I am not sure if our approaches were standard in taking measurements. We 
all probably had our own way. I didn’t like taking measures of weight, so I 
would ask the participant to hop on the scales and write their weight down 
on paper. I guess that method might be prone to error, but it helped build 
relationships with participants and gain a level of trust and mutual respect. 
[RFDS staff] 
 
Additionally, attempts to quantify daily exercise levels with pedometers failed as it was 
stated in HLP reports that participants were not using pedometers consistently and that 
“they tend to be a curiosity and generate interest, but they have not provided data by 
which to measure physical activity”.18 Similarly with blood pressure monitoring, the 
HLP review in 2009 concluded “lifestyle trainers have not felt confident taking blood 
pressure measurements even with training in the use of the equipment”.18 
 
Staff reported the additional surveys were incorporated to capture extra program 
outcomes, in addition to the biophysical measurements. As one staff member said: 
 
I was working with an elderly group in the community. I was doing strength 
based exercise as part of ‘active aging’ project and some of the biophysical 
measurements just didn’t make sense on this group. [RFDS staff] 
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Once the surveys were initiated, RFDS staff reported challenges and surveys were only 
deployed to a small number of long-term HLP participants. In October 2014 the 
program biannual report notes: 
 
Data collection has begun and has proved to be more challenging in some 
communities than others. Changes in staff and footprint areas have meant 
that staff had to build new relationships first before embarking on data 
collection. Having appropriate groups to link into has also delayed data 
collection in some areas.29 
 
 
Data use 
Staff used the monitoring data in their biannual and triennial reports to Program 
Committee (see Table 37). This included reporting: the number of communities, the 
range of activities undertaken and participants contact numbers (proportion by gender, 
adult or children). There was also some limited analysis of the participant measurement 
data, but this was primarily reported at individual level on weight loss and reductions in 
waist girth or waist hip ratio (see Table 37). In only two reports, the data were 
aggregated to report at the HLP regional footprint areas and included comparisons over 
time, such as comparing the previous six months to the current six months. 
 
All program staff interviewed reported frustrations in retrieving data for analysis. These 
frustrations reduced the use of data by staff in reporting and feedback to communities. 
RFDS staff commented: 
 
I found that I ended up keeping my own records on an Excel spreadsheet, as 
I didn’t trust the database. You would put information in and it would get 
lost. I found it very difficult to use. [RFDS staff] 
 
The database and system kept being refined and changed over time. This 
didn’t help with tracking outcomes over time. It made it really inconsistent 
and the data was hard to analyse for reporting to funders. [RFDS staff] 
 
The challenges in establishing an appropriate monitoring system for the program did 
lead to changes and advice was sought from expert evaluators.29 
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Table 37: Description of use of monitoring data in the biannual and triennial 
reports, Healthy Living Program Royal Flying Doctor Service 2009-2016 
 Community visits data Participant data 
December 2009 
Triennial*  
Number of communities 
Contact numbers by community 
Activities undertaken 
% weight loss and % decline in waist girth in 
28 individual program participants in seven 
of the program communities. 
Jan-July 2010 
Biannual 
Number of communities 
Session/activities conducted and 
number of client contacts 
Change in weight at two points in 31 
individual program participants in two 
communities. 
Change in waist girth in 11 program 
participants in one community. 
July-Dec 2010 
Biannual 
Client contacts (gender, adult/child) 
Number of communities visited and 
activities undertaken 
% weight loss in 23 individual program 
participants in three program communities 
Jan-June 2011 
Biannual 
Client contacts (gender, adult/child) 
Number of communities and 
activities 
Pedometer records of 8 individual program 
participants in one community. 
Aggregated % of participant weight loss in 3 
program areas (Far West, Flinders/Marree 
and Oodnadatta/Coober Pedy). 
June-Dec 2011 No report available No report available 
Jan-Sept 2012 
Biannual  
Number of community events and 
number of participants at events. 
Number of individual sessions. 
n/a 
April 2013 
Triennial  
Number of community events and 
participants at events (2009-2012). 
Number of individual sessions 
(2009-2012). 
Amount of weight loss in 11 program 
participants. 
Aggregate amount of weight loss by regional 
footprint. 
July - Dec 2013 No report available No report available 
Jan-June 2014 
Biannual 
Referral percent: self-referral 
compared with health workers 
referral and comparison for the same 
period last year 
 
July – Dec 2014 No report available No report available 
Jan – June 2015 
Biannual 
HLP attendance over 5 years (2009-
2014) 
Number of adult and child 
participants (2009-2014) 
Surveys: 20 participants 
Physical and mental health: assessment of 
mental vitality, general health, social 
functioning and mental health. 
Dietary survey: intake in sugars, all fats, 
carbohydrates, and change in total number of 
fruit and vegetable intake. 
June – Dec 2015 
Biannual 
n/a May 14 – June 15 
Changes in first and last measures: BMI, 
weight, waist circumference, hip 
circumference, WHR, HbA1c, blood 
pressure – only aggregate percent – no 
numbers 
Jan – June 2016 
Biannual 
Number of contacts Individual stories of weight loss from 2 
program participants 
*report also mentions data from qualitative survey but we could not find evidence of these surveys, so it could not be 
validated. 
 
4.2.2 External stakeholders’ perspectives on the HLP data collection 
Stakeholders who were engaged in the joint delivery of community based programs 
with the RFDS more consistently knew about the biophysical measurements, collected 
from participants, than those stakeholders who did not help in service delivery or 
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activities of HLP. As such, they were also more supportive of it. Comments from 
stakeholders who worked partnership to implement the HLP commented: 
 
Yes, they collected data regularly. I think the clients really liked it, as it 
helped to keep them motivated and focussed. It was an exercise class, so 
RFDS was able to bring in health expertise to assist clients. [HLP 
stakeholder] 
 
It was really important to the program [data collection]. I think if anything, 
participants wanted more data collection. So we could monitor changes 
over time in the group and help individuals to keep going with it. [HLP 
stakeholder] 
 
However, other stakeholders were more critical of the data collection. Some suggested 
that they did not really know what the RFDS was doing and that many of the 
participants found some of the measurement intrusive and not particularly helpful. 
 
It was slightly strange. They were running classes on cooking here and then 
they wanted to weigh people or measure their hips. It’s no wonder that I 
heard some people just walked out. [HLP stakeholder] 
 
All stakeholders interviewed wanted the HLP staff to increase the level of reporting 
back to the community and stakeholder groups, and more reporting to individuals on 
their results. Due to the limited reporting back, most stakeholders had trouble answering 
interview questions on the Monitoring System and the system components. 
4.2.3 HLP participants’ perspectives on the data collection 
Interviews and focus groups with HLP participants supported the collection of 
biophysical data and surveys. Participants were aware that the data were being collated 
to monitor the HLP and to report to funders. Some participants thought that the 
biophysical measurements were motivational, comments included: 
I would do a bit more work because I knew – [HLP Lifestyle Adviser 
named] was coming to town. [HLP participant] 
 
I enjoyed getting my measurements taken. It helped me to stay focused; like 
someone was watching me, and making sure I was on track. [HLP 
participant] 
 
However, whilst the measurements were supported by participants, most participants 
also wanted more reporting back from HLP staff on their individual results. A few 
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participants commented that the data should be stored within the clinic files, with 
referral back to a doctor if needed, particularly where the HbA1c count was high.  
 
Well they took out blood and they were going to do some testing. She said 
look at blood sugar. I would like to know what the results are and if they are 
not good, you know, to be forwarded to our doctors. [HLP participant] 
 
Other participants suggested the results from measures should be used for individual 
and group goal setting, and as a motivational tool to help keep participants focused on 
goals of weight reduction and health improvement: 
 
Is it possible that we could have our own sort of group goal setting and 
maybe like if we wanted our own weekly weight and fortnightly weight or 
something and measurement done just for our own tracking? Where we’re 
going and it keeps us motivated, I think. To say we’re achieved that two kilo 
loss that we wanted to, we achieved. Set ourselves tasks to do this week – 
cut out dairy and then how well did we go with that or whatever and 
keeping each other sort of grounded. I think that is something we kind of 
need. [HLP participant] 
 
Note, these comments were all from participants engaged in the HLP. The 
measurements or surveys may have been more of a concern for participants who did not 
engage. 
4.3 Assessment of the HLP Monitoring System attributes 
The attributes assessed were: usefulness, simplicity, flexibility, data quality, 
acceptability, representativeness, and timeliness. Table 38 provides a ranked assessment 
of the attribute and justification for the assessment. In addition, I present results of the 
attribute score and use this to inform the recommendations for improving the HLP 
Monitoring System.
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Table 38. Assessment of the attributes of the HLP Monitoring System 
Attribute Score  Rationale/evidence 
Usefulness Low  Not able to assess whether program intensity impacts on outcomes 
 Not all aspects (outputs, outcomes, inputs) of program were reported on the system 
Simplicity Low 
 
 Unnecessarily complex 
 Burdensome for staff who were responsible for HLP implementation 
Flexibility Medium  Additional items added to system 
 Sometimes the uptake in staff measuring and recording new items was low.  
 Insufficient checks to ensure new items were being used. 
Data quality Low 
 
 Incomplete and missing data in a number of descriptive and outcome fields 
 3 monthly measures not routinely collected 
 No assessment of program intensity 
 Lack of comparative group 
 Data cleaning required for analysis 
 Participants were able to pick and choose which measures were taken, which is good for acceptability, but 
this impacted on quality of evaluation and choices on measurements needed to captured. 
 Some outcomes not measured or inconsistently measured over time. 
 Change in equipment and lack of checking on the validity of equipment and approach to collecting 
measures. 
Acceptability Medium  High amongst current program participants. We were not able to gather feedback on those who did not 
participate in data collection, but understand from stakeholders that part of the reason for not participating 
may be due to the collection of biophysical measurements. 
 Some staff found data collection hard, particularly collection of blood pressure 
 Some staff reported that they were concerned with data quality and were using other methods to track their 
participant data. 
Representative Medium 
 
 Unsure about length of time in the program. 
 Unclear the number of participants who did not consent to measures. 
 Lack of denominator in regard to total number of participants, so we cannot assess the extent of missing 
data in the participant biophysical results. 
Timeliness Medium 
 
 Responsive action from staff. 
 Not reported back to broader stakeholder group or participants. 
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4.3.1 Usefulness 
The contribution of the program to health and health literacy outcomes in the group of 
HLP participants was very difficult to measure and significantly reduced the Monitoring 
System’s utility. Part of the challenge for the Monitoring System was the diversity of 
implementation models and activities in the HLP targeted different endpoints.  For 
example, the HLP included: 
1. One on one coaching and personal training approach targeted at individuals to 
enhance weight loss and improve physical activity levels. 
2. Community group activities, such as Community Foodies program targeted 
increased knowledge of healthy food options and group exercise classes. 
3. Capacity building of individuals targeted to develop ‘community champions’ 
with a focus on knowledge and skill transfer, and long-term sustainability of the 
program in the communities.  
4. Programs at the school level focussed on improving children’s health literacy, 
exposure and awareness of healthy food options. 
 
The Monitoring data did not capture all of these outputs and/or effectively link these 
outputs with their outcomes. For instance, outcomes in capacity building in individuals 
and measuring of health literacy in school children were not captured in the monitoring 
data. The attention on biophysical measures in the data collection was not consistent 
with much of the program delivery, which focussed on enhancing community services 
and infrastructure for increased physical activity (for example, development of new 
exercise classes, supporting the communities to build walking trails) and building 
individual community members capacity (for example, training of aqua-aerobics 
instructor for the community). Consistent with the RFDS experience in this program, 
diverse groups need different interventions and activities, and therefore appropriate 
monitoring systems may differ based on the type of activities being undertaken. The 
approach to monitoring of the HLP would have benefitted from a clear articulation of 
the program’s logic (as per Table 1). 
RECOMMENDATION 1: The HLP and its Monitoring System should be 
underpinned by a program logic model.  
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4.3.2 Simplicity 
The Monitoring System deployed by RFDS was overly complex with multiple measures 
required of participants at tri-monthly intervals. The data collection was the 
responsibility of HLP Advisers, who had multiple roles implementing the program, co-
ordinating activities and engaging participants in healthy lifestyle promotional work. 
This meant that some staff considered the taking of participants’ measurements was 
additional to the HLP adviser’s main work. What appears to have eventuated was that 
staff and/or participant were selective with measures taken, meaning that much of the 
data were incomplete (e.g. waist hip ratio, percentage body fat). 
 
Additionally, the validated questionnaires on dietary intake, physical and mental health 
were unnecessarily long and complicated for what was required under the HLP. The 
dietary survey should not have been implemented at three month intervals as it asks 
respondents to answer based “on the last 12 months”. It would be appropriate to 
consider ways to improve and simplify both data collection and data entry, whilst 
ensuring consistency and routineness in collection of data. The use of electronic data 
collection systems or tele-health options should be considered. Further, compliance in 
data entry could be enforced by adding ‘rules’ on the fields in the database (such as data 
coded in centimetres or a particular date format). 
 
4.3.3 Data quality 
Poor data quality limited the use of data for monitoring and evaluation purposes. 
Missing data obstructed analysis, especially in regard to outcome variables (for example 
weight, HbA1c, percentage body fat, waist hip ratio) for the program and in regards to 
participant descriptive variables (for example, Indigenous status). Analysis of data 
RECOMMENDATION 2: Simplify the Monitoring System so it reflects HLP 
objectives and is achievable for staff to deploy, including considering use of tele-
health and electronic data collection to streamline data collection processes. 
RECOMENDATION 3: Revise the use of surveys to incorporate specific validated 
questions that meet the objectives of the HLP rather than rely on long generic 
surveys. 
RECOMENDATION 4: Make sure use of surveys is consistently applied (in terms 
of timing and participants) across the HLP. 
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needs to consider which communities and individuals within those communities 
participated in the measurement component of the HLP, and whether participation in 
data collection was the result of staff or individual preferences. These factors bias the 
results of data analysis, in ways that cannot be accounted unless they are captured.  
 
The measurement data required significant amounts of cleaning in order to analyse it. 
This included simple things, such as inconsistent recording of measures (for example, 
height in metres or centimetres) and variations in the format in which dates were entered 
into the system, as well as more complicated matters, such as linking the descriptive 
data (gender, age groups) to the measurement data. The monitoring data were recorded 
on 256 participants, with repeat measures available for 142 participants, over the ten 
year program. This did not capture all program participants, in particular children 
engaged in school activities. However, it was impossible to estimate the exact number 
of participants (denominator) not included the Monitoring System. 
 
Further, it was not possible to assess intensity of participation and whether participants 
maintained motivation and momentum outside of the HLP monthly visits. A measure of 
participation intensity is important because increased levels of participation in an 
obesity-prevention program should equate to better outcomes.  Additionally, data in 
different datasets (measurement database, survey datasets) could not be linked due to 
differing identifier codes.  It is very likely that when the surveys were implemented in 
2014 they were piloted on long term HLP participants, so that the surveys could not be 
considered baseline. These examples highlight the importance of measuring both 
program outputs and outcomes, and ensuring the ability to link these data items.  
 
A clear disadvantage with the Monitoring System was the lack of standard operating 
procedures or guidelines to support staff collecting and analysing the data. The analysis 
of measurements in this evaluation may have been affected by changes in equipment 
and inconsistent measuring approaches applied by staff. Having standardised equipment 
and measurement protocols, with periodic checks on the accuracy of the equipment and 
re-training of staff doing the measurements would resolve this difficulty.  
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4.3.4 Representative 
It was very difficult to assess overall representativeness of the data, but it is known that 
not all the HLP participants were in the system. School children were a significant 
group not captured in routine data collection, with only one HLP report found on a 
school-based program and no raw data available for review.30 There was also a missed 
opportunity to link the data with clinical systems to understand who was and was not 
participating and to improve targeting of the HLP program. This was particularly strong 
option where the RFDS also operates the community clinic, for example Maree. 
 
Adult participants who consented to collection of measurement data were captured in 
the biophysical data; however, we were unable to assess the numbers of participants 
who opted out of the measures or participating in surveys or collection of particular 
measures (for example, participants that choose not to have their HbA1c assessed).  
 
 
 
 
 
RECOMENDATION 5: Write an RFDS standard operating procedures protocol or 
guideline for data collection, measurements and data entry to ensure consistency over 
time and by different staff. 
RECOMENDATION 6: Undertake regular quality assure checks in the field and 
analysis of monitoring data to ensure quality of data entry and use for program 
reporting/evaluation. 
RECOMMENDATION 7: Develop and collect additional variables to monitor the 
intensity of participation, program drop out, capacity building efforts/outcomes and 
improved health literacy outcomes. 
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4.3.5 Flexibility 
Aspects of the Monitoring System were adapted over time, including additional 
measures added and the inclusion of new data items. However, different datasets were 
not able to be linked, nor were redundant items deleted (for example, blood pressure). 
Flexibility in the system to include additional items also hampered the ability to 
determine when a measure for a participant was a baseline, as was the case with the 
addition of questionnaires in 2014. The questionnaires were likely to have been trialled 
on long-term program participants and could not be considered baseline survey. The 
flexibility was therefore limited to specific databases, while the changes for the entire 
Monitoring System did not occur and may have been problematic to implement across 
the different databases. 
4.3.6 Acceptability 
Acceptability of data collection by participants was generally high, all interview and 
focus group respondents reported they enjoyed participating in the collection of 
biophysical measurements and the surveys. Participants were aware that data were used 
to report to funders. Acceptability can be improved through increased reporting back to 
participants, which can enhance the program delivery. Given the acceptability of data 
collection it would be useful to consider how to better involve participants in designing 
and implementing the Monitoring System, which may also increase buy-in to participate 
in data collection processes. 
 
RECOMENDATION 8: Consider recording participants who refuse data collection, 
drop out program or refuse to participate in certain measurements or surveys. 
RECOMENDATION 9: Develop program target groups in the HLP, definitions of 
participants and controls to accurately assess representativeness and program 
coverage. 
RECOMMENDATION 10: Develop systems to capture data on all program 
participants. 
RECOMENDATION 11: Where possible, link with clinical data to help define 
HLP target groups, to assess program reach and coverage with targets groups and 
across the population. 
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4.3.7 Timeliness 
Timely collection of data: Program staff reported that measurements from participants 
were generally taken at three month intervals, but this was dependent on the 
participant’s availability and whether the three-month time point coincided with a 
fieldwork visit (which could be subject to change). It was much more intermittent than 
as planned due to these fieldwork challenges. 
 
The use of the Cancer Council’s dietary intake questionnaire at three to five-monthly 
intervals is also problematic, as the survey asks people to report on the past 12 months. 
It would have been more appropriately applied at 12 month intervals. 
 
Timely use of data: Some use of the data was found in the biannual and triennial 
reporting suggesting that there was timely use of data. However, many of the 
biophysical measurements and community visits that were taken were not reported. 
There was little comparison over time in the program’s progress reports, except towards 
the end of the program in one report in 2015. Further, the full dataset was not analysed 
until the end-point evaluation. It would have been appropriate to review participants 
who dropped out of the program. 
 
RECCOMENDATION 12: Ensure information collected on participants is 
provided back to participants. It should be used to enhance motivation, group goal 
setting in the program and used for the program’s continuous quality improvement. 
RECCOMENDATION 13: Involve participants in the design of the monitoring 
system, including in particular the development of data to be collected, so that it 
reflects community and participant priorities. 
RECOMMENDATION 14: Use electronic systems or tele-health monitoring to 
improve the timeliness and accuracy of data collected. 
RECOMMENDATION 15: Review entire dataset periodically (annually or 
biannually) to help enhance program and to ensure monitoring data is captured 
correctly. 
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5 Discussion 
5.1 Was the system meeting its aim and objectives? 
Evaluation of the HLP Monitoring System identified that the system was highly 
complex and heavily reliant on HLP staff whose main role was in program 
implementation and engaging the community. This meant the Monitoring System was 
inadequate for the RFDS’ aim of assessing program outcomes and had reduced utility to 
meet the requirements of its established objectives, as discussed further below.  
5.1.1 HLP Monitoring System’s ability to track program inputs and outputs 
The first objective of the HLP Monitoring System was to “review and track program 
input and outputs, including coverage of communities and numbers of participants, 
number of events and types of activities undertaken, staff workloads and engagement at 
community level”. 
 
There was considerable evidence from staff interviews and from the review of the 
progress reports that the program had changed as a result reviewing program inputs and 
outputs. The changes implemented included: increase in communities in the program, 
increase in staff and differing positions, development of regional footprint areas, buy-in 
of experts to guide the development monitoring and evaluation, and reorientating the 
program delivery to group based programs and community events rather than focussing 
on individuals. RFDS was committed to reporting to their funders, so increased in 
community coverage, staff changes and uptake of the program were regular features of 
the biannual reports. However, the analysis in these reports would have been improved 
by referring more often to change over time and reporting results from all of data rather 
than only on the prior six months. Comparative analysis over time can be helpful in 
determining whether increased efforts or resources are needed. 
5.1.2 HLP Monitoring System’s ability to assess program outcomes 
The second objective of the HLP Monitoring System was to “review and report to 
funders on the progress and outcomes to date of the HLP”. 
 
There were substantial challenges in identifying and attributing changes and outcomes 
to the impact of a single program. The RFDS acknowledged this through the continual 
investment in monitoring and in their flexibility to review and adapt the system. The 
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HLP was reported on by RFDS providing regular reports to funders. However, despite a 
focus on data collection and the engagement of monitoring and evaluation experts at 
various stages in the program, the quality and quantity of data collected on individual 
participants was not consistent or routinely reported on through progress reports. The 
biophysical (n=242, 150 repeat measures) and survey data (n=25) did not capture all 
participants and it was unclear whether these participants were a representative sample 
or not. These challenges in monitoring are not unique to the HLP but are common to 
health promotion programs which adopt a fly-in fly-out model of service delivery and 
that attempt to address conditions of complex causality without adequate program logic. 
Further, as with other similar programs, there were many challenges for staff in 
obtaining clinic measures and data in the context of a community-based health 
promotion program. 
5.1.3 HLP Monitoring System’s utility for program evaluation 
The final objective of the HLP Monitoring System was to “aid program evaluation and 
to assist in justifying ongoing funds”. The HLP evaluation examined the monitoring 
data in reporting outcomes of the HLP (see Appendix 4). It was advantageous to draw 
on routinely collected data particularly when the evaluation was end-point. However, 
the monitoring data was of limited value in HLP evaluation. I had to supplement this 
data with the collection of primary data and other information, including through 
interviews and fieldwork.  
 
In the HLP evaluation and above, I recommend that a logic model for HLP be 
developed, which would have circumvented some of the problems of monitoring and 
data collection. A program logic followed by investment at the initiation of the program, 
to develop a practical and easy-to-deploy data collection system, would have improved 
efficiency in overall monitoring and program evaluation. When programs have clearly 
established outputs, inputs and outcomes, monitoring systems can be simplified to 
reflect these and should not require significant amounts of time from staff whose 
priority is in implementation. Logic models also encapsulate the complexity of 
programs, such as in the HLP which incorporated a range of activities (from one-on-one 
personal coaching, to nutrition groups to school based cooking activities) delivered to a 
diverse collection of groups across a large number of communities.8 
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Use of a logic model can help acknowledge the challenge health promotion programs 
face in regards to program impact at the population health level. In programs such as the 
HLP, the long term impacts often occur via building the capacity of communities.31 This 
includes creating an environment that facilitates healthy choices and makes unhealthy 
choices more difficult. The HLP activities impacted at proximal intervention points such 
as individual changes in improved knowledge and awareness. While health impact 
measures at the population level are downstream and often only likely to occur with 
significant investment from other public health partners (government and other 
stakeholders).32, 33 In regards to chronic disease prevention, it is important to 
acknowledge that there lengthy lag times from these individual outcomes to effects in 
disease rates.34 In logic models of interventions, increased knowledge in individuals, 
changes in a group’s social norms and individual attitudes, and improved individual 
behavioural changes are proximal outcomes that can contribute to broader population 
health impacts.35-37  
5.2 Evaluation limitations 
This evaluation used data collected from the larger program evaluation. Whilst some of 
interviews and focus groups questions were specific to the Monitoring System, much of 
the data collected in the program evaluation was focussed on the program 
implementation, community engagement and the roll out of the HLP in the context of 
these communities. It was important to understand the limitations of the Monitoring 
System in presenting the program evaluation report. It would not have been viable or 
particularly helpful to simply evaluate the HLP Monitoring System without the broader 
program evaluation. 
 
The most critical limitation of the evaluation is the lack of data collected from non-
participants and participants that chose not to consent in data collection. This would 
provide a greater insight into some of the challenges in data collection, coverage in 
communities and the representativeness the data for all participants. The small samples 
of participants’ surveys and measures biophysical dataset may have been from a 
healthier cohort of participants.
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6 Conclusion 
Implementing the Healthy Living Program to reduce obesity and improve healthy 
lifestyles in individuals in South Australian remote communities was a new initiative 
for the Royal Flying Doctor Service. As such, the Monitoring System developed 
alongside the program implementation. This did mean that the Monitoring System was 
adapted over time, as Program Managers and staff reorientated the model of program 
delivery. Flexibility in a monitoring system was important, but frequent changes 
resulted in a reduced ability to assess long term program outcomes. For example, new 
data items were added in 2014 (6 years into program) and the first recorded measures 
could be considered “baseline” in participants.  
 
Staff involved in the data collection or monitoring program found the system was 
burdensome, particularly those staff whose primary roles were program implementation. 
Conversely, the measurement and collection of data was generally well accepted by the 
participants. Given this acceptance, the program would have benefited from putting 
more effort into engaging participants in the development of the Monitoring System and 
in staff reporting collected data back to individuals and aggregated results back to the 
communities. There was evidence that the data from the Monitoring System was being 
used in a timely manner for six monthly reporting to the HLP Management Committee 
and to review, improve, and expand the program. However, over the entire monitoring 
timeframe (2009-2016) the data quality was poor, with a large number of incomplete 
variables (for example, Indigenous status and waist hip ratio), restricting longitudinal 
analysis of outcomes. Further, important program activities, outputs and outcomes were 
not entirely captured by the system. The effectiveness and efficacy of the program in 
key process inputs and outputs was difficult to monitor and data too sparse to measure 
results across key outcomes. 
 
In hindsight, the program monitoring would have benefited from an established 
program logic model, which defines measures of the inputs, activities, outputs and 
outcomes. In reporting the full evaluation findings back to RFDS, comments were 
received that the feedback on monitoring and data collection was one of the RFDS most 
significant lessons. This is probably not just a result of the evaluation, but also a result 
of the experiences of staff implementing and overseeing the project. Getting monitoring 
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systems right for healthy risk behaviours is difficult, particularly when a program scope 
is multicomponent, includes diverse groups of participants and multiple activities.9 
There are important lessons here for continuation of the HLP and in particular setting up 
of appropriate, timely and improved systems for monitoring the program.  
 
It is also likely that the broader learnings from the evaluation should have applicability 
to other preventive health and obesity prevention programs. In particular, the use of the 
program logic to simplify and streamline data collection processes is an important 
learning. The principles of program logic models help to define what inputs, outputs, 
and outcomes are measured. This can make Monitoring Systems more useful, timely 
and simplistic. The use of standardise operating procedures and guidelines on data 
collection, variable definition, and the periodic review of data should ensure improved 
data quality and increase representativeness. While the regular reporting on individual 
outcomes and community outcomes to the participants and stakeholders can create 
greater acceptability and increase participation in data collection procedures.  
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Chapter 4 
An outbreak investigation of gastroenteritis 
following Melbourne Cup luncheons, 
Canberra November 2016 
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Prologue 
I was contacted by ACT Health on 5 November 2016 to assist with this outbreak 
investigation. I assisted Ms Laura Ford, ACT OzFoodNet Epidemiologist, in the 
investigation. Ms Ford decided on the interview template and had initial discussions 
with key contacts from the cohort. She reported back to the outbreak investigation team 
on epidemiological findings, including number of cases, illness duration and incubation 
periods. I assisted with obtaining guest lists and contacts, with telephone interviews and 
data entry, ongoing data analysis and participated in the outbreak investigation team 
meetings at ACT Health. I subsequently analysed the data as a report for my thesis 
chapter and to meet the competency of responding to acute public health event, outbreak 
investigation. Ms Ford and Mr Sam McEwen reviewed and provided comments an 
earlier draft of the report. 
Abstract 
Background: In November 2016, the ACT Health Protection Services was notified of a 
potential outbreak due to an increase of gastroenteritis cases following attendance at two 
Melbourne Cup Functions that both had food platters from the same supplier. 
Methods: A retrospective cohort study of 51 attendees at the functions was undertaken. 
Attendees were interviewed using an adapted OzFoodNet questionnaire. A case was 
defined as someone who fell ill with gastro-like symptoms within 96 hours after 
attending Melbourne Cup day functions on 1 November 2016, Function A or Function 
B. Results of food were analysed to assess relative risk, associated confidence intervals 
and p values.. 
Results: The increase risk of falling ill after consuming salami was three (RR=3.06, 
95%CI 1.19–7.87, p value 0.014) times greater in cases than non-cases when all cohort 
members was analysed. These findings were not as clear when Function A and Function 
B were analysed separately. There were no findings from environmental samples and no 
laboratory samples of cases were processed. 
Conclusion: Salami was associated with illness in the analytical study, however there 
was no ongoing illness, and there was no evidence of contamination in the food 
preparation environment, failures in practises food preparation or food storage. ACT 
Health’s response to investigate rapidly after notification is likely to have been 
important in reducing the potential ongoing public health implications. 
1 Introduction 
Across Australia there are a significant number of notifications of gastroenteritis and 
foodborne related outbreaks each year. It has been estimated that on average every 
Australian experiences one case of gastroenteritis annually.1 Outbreaks of gastroenteritis 
are commonly associated with catered functions and events. The outbreak source is 
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often attributed to food handling procedures2, storage and transfer of food, preparation 
of items and the cleanliness procedures.3 The responsibility to investigate outbreaks or 
identified disease clusters in Australia resides with state and territory public health 
units. 
 
Investigations that act on potential gastroenteritis infection clusters are both necessary 
and routine work for public health units across Australia. On 3 and 4 November 2016, 
the ACT Health Department was notified of an increase in gastroenteritis cases 
following two separate work related lunch functions on Melbourne Cup day, 1 
November 2016. Both functions (referred to as Function A and Function B hereon) had 
ordered platters from the same supplier. Following contract tracing and epidemiological 
investigation, a total of 18 cases were identified, comprising six cases from Function A 
and 12 cases from Function B. A retrospective cohort study was undertaken to assess if 
the outbreak was associated with a food or foods provided at the functions. 
 
Under the Public Health Act 1997, a gastroenteritis cluster  (also known as an 
aggregation of cases of diseases characterised by place and time) of two or more cases 
of vomiting and/or diarrhoea in 24 hours should be notified to the ACT Health’s Health 
Protection Service.4, 5 The Communicable Disease Section in the Health Protection 
Service is responsible for the investigation and surveillance of infectious conditions in 
the ACT in order to control or prevent their spread in the community.4 The clusters 
defined in this outbreak were identified after telephone calls from attendees at the 
functions alerting the ACT Health Protection Service. As both function lunches had 
platters from the same provider, this signalled the potential for the infection to be 
associated with a food or food handling procedures and established the need for 
investigation.  
 
The aim of this study was to determine whether a food item or items was associated 
with an increased risk of having gastro-like symptoms in attendees at Function A and 
Function B. In addition to reporting the investigation, I use this chapter to consider the 
application of outbreak investigations to remote Aboriginal communities. This is to 
highlight my conceptual adaption of outbreak investigations processes and to review 
applicability of these processes in the populations that are the main subject area of my 
thesis. 
 Chapter 4 162 
2 Methods 
2.1 Study design  
The study was a retrospective cohort study involving 51 attendees who attended either 
Function A or Function B (Melbourne Cup work luncheons) on 1 November 2016 in 
Canberra. 
2.2 Data collection   
Interviews were conducted using a modified version of the OzFoodNet questionnaire 
for foodborne outbreaks. Menus were not available listing food items on the platters, 
though function organisers provided a summary of the food items on the platters. Some 
additional food items were added to the questionnaire following interviews with 
function attendees. 
 
Function organisers provided a list of attendees and phone numbers for purposes of 
telephone interviews. The total cohort included 51 people: 24 people attended Function 
A and 27 people attended Function B (see Figure 23). Interviews were conducted with 
45 (88%) function attendees on 5 November 2016 and 7 November 2016. This included 
21 interviews with attendees at Function A and 24 interviews with attendees at Function 
B. All interviews were conducted via telephone. A total of six (12%) function attendees 
could not be contacted (three attendees at each function). Interviews were conducted by 
two employees of ACT Health and myself. Telephone interviews were recorded on hard 
copy interview forms. Data from interview forms were entered in an Excel spreadsheet 
by ACT Health staff and myself. 
 
 
Figure 22: The Melbourne Cup luncheon cohort, interviews and non-response, 
Canberra 1 November 2016 
Cohort 
51 attendees
Interveiwed n=45
Function B
27 attendees
Interviews n=24
Non-response n=3
Function A
24 attendees
Interviews n=21
Non-response n=3
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2.3 Case definition 
A case was defined as someone who fell ill with gastro-like symptoms (including 
diarrhoea and/or vomiting, and two other associated symptoms, including nausea, 
malaise, headaches, joint and muscle pains, cramps) within 96 hours (4 days) after 
attending Melbourne Cup day functions on 1 November 2016, Function A or Function 
B. 
2.4 Statistical analysis 
De-identified data were transferred for analysis in Stata v.13. Data cleaning included: 
 removing two people who were listed but did not attend either Function. 
 destring of string variables and recoding of variables, including gender, 
which function the person attended.  
 
Descriptive analysis was undertaken to review characteristics of cohort by age, gender 
and function attendance. Chi-squared tests were used to examine differences between 
cases and non-cases. A univariate analysis was undertaken to calculate the relative risk 
of illness associations with consumption of specific food items. Due to the small 
numbers in cohort, the Fisher’s exact test was used to calculate p values (at 0.05 level) 
and 95% confidence intervals.  
3 Results 
3.1 Description of cohort  
The cohort included only adults as both functions were work related luncheons. There 
were a total of 18 cases (attack rate = 40%) for total cohort, six cases (attack rate = 
29%) attended Function A and 12 cases (attack rate =50%) attended Function B (see 
Table 39). There was no significant difference in the total cases and non-cases by 
gender, function or median age. However, at Function A, most cases were female 
(n=5/6) and at Function B, cases were mostly male (n=10/12). The difference by 
genders at two different functions is associated with type of work place and therefore 
the dominant gender of attendees. 
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Table 39. Descriptive characteristics of the Melbourne Cup luncheons cohort, 
Canberra November 2016 
 Total % 
(n) 
Case 
% (n) 
Non-case 
% (n) P value 
TOTAL  
Function A  
Function B  
92 (45) 
87 (21) 
89 (24) 
40 (18) 
29 (6) 
50 (12) 
60 (27) 
71 (15) 
50 (12) 
 
 
0.691 
 
Female 
Male 
 
38 (17) 
62 (28) 
 
41 (7) 
39 (11) 
 
59 (10) 
61 (17) 
 
0.900 
AGE (yrs median) 42  38  48  0.340 
*cohort included 51 attendees, 6 attendees did not respond 
 
All cases had symptoms of diarrhoea (78%) and/or vomiting (89%), further all cases 
(100%) had more four or more symptoms. The other most commonly reported 
symptoms included nausea (89%), lethargy (83%) and abdominal pain (83%) (see Table 
40). Those who met the case definition had a median onset of gastro-like symptoms 37 
hours (range 12.5–62.5) after the arrival at the lunch. Attendees at Function A had a 
median incubation of 35 hours (range 31.0–46.8) and Function B had a slightly longer 
median incubation period (41 hours, range 12.5–62.5). The duration of sickness ranged 
from 36.5 hours (one and a half days) to 130.5 hours (five days), with the median illness 
duration was 67 hours (2.77 days). 
 
Table 40. Symptoms and illness characteristics in cases of gastroenteritis from 
Melbourne Cup luncheons, Canberra 2016 
Characteristics Case TOTAL Function A cases Function B cases 
disease period 
incubation period  
illness duration 
median hours 
37 (12.5–62.5) 
67 (36.5–130.5) 
 
 
34.5 (31–46.8) 
51.5 (47.5–74.8) 
 
40.8 (12.5–62.5) 
74.5 (12.5–130.5) 
symptom 
fever 
abdominal pain 
diarrhoea 
nausea 
vomiting 
headaches 
lethargy 
Malaise 
>4 symptoms 
% (n) 
61 (11) 
83 (15) 
78 (14) 
89 (16) 
89 (16) 
72 (13) 
83 (15) 
72 (13) 
100 (18) 
 
50 (3) 
100 (6) 
50 (3) 
83 (5) 
83 (5) 
50 (3) 
83 (5) 
67 (4) 
100 (6) 
 
67 (8) 
75 (9) 
92 (11) 
92 (11) 
92 (11) 
83 (10) 
83 (10) 
75 (9) 
100 (12) 
Total cohort n=45, Function A n=21, Function B n=24 
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3.2 Epidemic curve 
The majority of cases (83%) were sick within 48 hours (two days) following the 
Functions. The epidemic curve is suggestive of point source outbreak (see Figure 24). 
There were seven cases on the day following the functions (2 November) and eight new 
cases two days after the functions (3 November). There were two additional cases three 
days after the function (4 November) and, for one case, time of illness onset was not 
recorded. There were no subsequent cases identified after 4 November. 
 
Figure 23. Epicurve of cases ill with gastroenteritis following attendance at 
Melbourne Cup luncheons, Canberra 1 November 2016 
3.3 Analytical study 
The relative risk of falling ill with gastroenteritis was three times greater for those 
attendees who consumed salami (RR=3.06, 95%CI 1.19–7.87, p value 0.014) in analysis 
of the total cohort. Bell peppers and olives also had a higher relative risk (RR>2), 
however neither of these foods were a statistically significant risk (p value 0.307) and 
all lower confidence intervals were less than one (see Table 41 and Figure 25). 
 
When the functions were analysed separately (see full results in Appendix 9), the results 
showed that for Function A the relative risk associated with salami consumption 
increased to 5.5, however the confidence intervals for the risk widened and there was a 
reduced statistical significance, 95%CI 0.77–39.39, (p value 0.063). At Function B, 
there was no significant association with any of the foods. The risk of falling ill falling 
consumption of salami was RR=2.14 (95%CI 0.77–5.97, p value 0.214). Other foods 
with similar risks, included cheese (RR=2.14, 95%CI 0.77–5.97, p value 0.214) and 
chocolate biscuits (RR=2.14, 95%CI 1.08–4.23, p value 0.155). 
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Table 41. Relative risk associated food consumed at two Melbourne Day 
luncheons, Canberra 1 November 2016 
 Exposed Not exposed   
 
total cases 
attack 
rate % total aases 
attack 
rate % relative risk (CI) 
p 
value 
Salami 24 14 58 21 4 19 3.06 [1.19-7.87] 0.014 
Hummus 5 0 0 35 13 37 0 0.154 
Dips 8 1 13 33 13 39 0.32 [0.05-2.08] 0.227 
C. biscuit 8 5 63 37 13 35 1.78 [0.89-3.56] 0.235 
Chicken 42 18 43 3 0 0 . 0.264 
Rolls 29 8 28 12 6 50 0.55 [0.24-1.25] 0.278 
Olive 5 3 60 35 10 29 2.1 [0.87-5.10] 0.307 
Bellpeppper 5 3 60 35 10 29 2.1 [0.87-5.10] 0.307 
Lettuce 16 8 50 28 9 32 1.56 [0.75-3.22] 0.337 
Potato salad 24 8 33 21 10 48 0.7 [0.34-1.44] 0.374 
Coleslaw 21 9 43 22 7 32 1.35 [0.61-2.96] 0.537 
Cheese 27 12 44 18 6 33 1.33 [0.61-2.90] 0.543 
Tomato 11 3 27 25 9 36 0.76 [0.25-2.27] 0.715 
Celery 11 5 45 34 13 38 1.19 [0.55-2.58] 0.732 
Cabanossi 21 8 38 17 5 29 1.3 [0.52-3.24] 0.734 
Ham 17 6 35 27 12 44 0.79 [0.37-1.71] 0.754 
Crackers 2 1 50 34 12 35 1.42 [0.33-6.09] 1 
Prawns 11 4 36 29 9 31 1.17 [0.45-3.03] 1 
Cucumber 8 3 38 30 10 33 1.13 [0.40-3.14] 1 
 
 
Figure 24. Relative risk of illness associated with food consumed at Melbourne 
Cup luncheons, Canberra November 2016 
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3.4 Laboratory and environmental health outcomes 
Only two cases (11%) sought medical advice from a doctor and a laboratory sample was 
not taken from either of these cases. There were also no laboratory samples during the 
investigation, as most cases were well at time of interview or declined providing 
samples. Due to lack of laboratory tests, identification of the organism associated with 
the outbreak could not be determined. 
 
A Public Health Officer from the Environmental Health section of the Health Protection 
Service inspected the Supplier. The inspection did not identify any issues with food 
safety standards. There were no ill food handlers identified and no food samples could 
be obtained from the function platters. Five environmental swabs were collected from 
the Supplier’s food preparation area and tested by the ACT Government Analytical 
Laboratory for Escherichia coli as an indicator of contamination. There was no E. coli 
detected from the swabs. 
4 Discussion and conclusion 
4.1 Main finding 
The analytical study identified an increased risk (RR=3.06, 95%CI 1.19–7.87, p value 
0.014) of falling ill with gastro-like symptoms following consumption of salami at 
Melbourne Cup luncheons, Function A and B. When the Functions were analysed 
separately, the results are less conclusive. Salami is a plausible agent for gastro related 
infections, it has previously been associated with outbreaks of Shiga toxin producing 
Escherichia coli 6, 7 and Salmonella Typhimurium internationally.8, 9 The clinical 
symptoms, including incubation, mildness of symptoms and illness duration, also 
suggest that viral gastroenteritis may have been responsible for the infection. 
Additionally, one case at Function A reported that a family member had been sick with 
gastro-like symptoms on the weekend prior to the luncheon. The overall findings in this 
report are tempered by lack of other supporting evidence, variation when Functions 
were analysed separately (lack of significance in cohorts may have been affected by 
small numbers) and inconclusive identification of the vehicle or pathogen. 
Epidemiological evidence relies on multiple sources of evidence to prove associations 
and causations.10 
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If the outbreak was viral gastroenteritis, emphasis of the analysis on food-related issues 
might have not been appropriate. Dreyfuss argued that investigations of norovirus 
clusters and outbreaks should place greater consideration on the food handler 
procedures and on person-to-person transmission, rather than on other vehicles or routes 
of transmission, such as foods. 11, 12 In this investigation the health inspection of 
suppliers resulted in a check of food handling procedures which did not find any 
evidence of poor food handling or hygiene practices. We did not follow up further on 
possible other food handling practices at the functions; instead the questionnaire was 
largely focussed on foods because the two functions had the same platter supplier. As a 
result, we may have missed identifying other potential transmissions pathways, 
including analysing intra-function contacts and whether any of their close contacts 
outside of the function were sick (person-to-person) or how the food was handled 
(person-to-food-to-person transmission).  
 
The most recent OzFoodNet Annual Report based on 2011 data found that the majority 
(79%) of gastroenteritis outbreaks were due to person-to-person transmission and only 
nine percent were suspected or confirmed to be foodborne transmission.13 The focus on 
foodborne transmission may be at odds with what is known about gastroenteritis 
infections. In hindsight, the inclusion of questions concerning attendees’ and 
suppliers/caterers’ close contacts that were sick before the functions may have been 
appropriate to collect and analyse. However, answers can be difficult to elicit to such 
question and may be subject to greater measurement errors and recall bias. Person-to-
person transmission is much more difficult to establish, including the primary source of 
an infection. This perhaps explains why much of the outbreak investigation of 
gastroenteritis infection in the literature and public health work is focussed on food as a 
source of infection. Additionally, outbreaks associated with foods can often have larger 
public health ramifications (ongoing clusters, multijurisdictional outbreaks) and 
arguably, there is a more direct public health action (e.g. food recalls) than 
gastroenteritis infections associated with person-to-person transmission.  
4.2 Study limitations  
Our study results should be treated as speculative, because it was not possible to define 
the causative organism. The outbreak investigation was restricted to an analytical study 
because there was no supporting evidence from human or environmental samples. 
Despite finding a risk associated with salami, there could be other modes of 
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transmission associated with this infection. It is possible the infection was person-to-
food-to-person transmission or cross contamination at food preparation sites or at one or 
both functions. The epidemic curve indicates a point source outbreak suggesting a 
strong likelihood of foodborne transmission, due to a steep rise in cases one to two days 
following the function and sharp drop off in cases, followed by no more cases. 
However, laboratory did not find anything conclusive, and we did not identify any ill 
food handlers or people sick at either function, so the overall investigation finding 
remains speculative.  
 
Additionally, the possible association between illness and salami consumption were less 
discernible when the functions were analysed separately, particularly for Function B. 
This suggests that the relative risk results may have been an artefact of the pooling of 
participants from both functions in the analysis. It was not possible to rule out that the 
exposures and pathogen might have been different at each function. The same pathogen 
associated with both functions would only have been established from concordant 
laboratory evidence in food and human samples from both functions. The results may 
also be overstated as six cohort members could not be contacted during the interview 
stage (attendees did not return phone messages or were on leave). It is highly likely non-
respondent attendees were not sick.  
 
Lastly, there were three different interviewers and manual entry of interviews which 
may have led to some errors or bias in recording and storing of interview responses. 
This may have been improved by double entry, but this possibly only occurs in ongoing 
and more life threatening outbreak investigations. It is likely that interview 
questionnaire did not capture all the foods at the both luncheons, as there were 
incomplete menus, and we were adding food items as we were interviewing. Some of 
the foods were also not specific, including cheese and dips. These study limitations 
provide important learnings for future outbreak investigations and reduce the 
conclusiveness of this study. 
4.3 Public health significance 
While salami was associated with illness in the analytical study, there was no other 
evidence to suggest ongoing public health action was required. There were no ongoing 
illness, and there was no evidence of contamination in the food preparation environment 
or evidence in failures in food preparation or food storage. Perhaps the greatest public 
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health importance of this investigation was that no more cases were identified. ACT 
Health was able to minimise any potential ongoing threat that may have arisen by 
initiating an investigation within hours of receiving notice, including follow up of 
function attendees in the cohort and environmental health visits. Subsequent to the 
investigation, ACT Health followed up with letters to participating parties of the 
investigation with the final outcomes.  
 
Gastroenteritis outbreaks are fertile training grounds for a field epidemiologist.14 They 
offer opportunity to apply training in epidemiological studies to real world 
circumstances. This investigation built my capacity as an ‘epidemiologist in the 
making’. I gained an appreciation of the value of epidemiological techniques by 
practising my skills. I found when there is little supporting evidence due to lack of 
human or environmental health test outcomes, and when cases do not continue to 
manifest, the public health implications are limited to active surveillance. Follow 
through action includes informing those involved and ensuring reports are safely stored 
in the files of public health departments.  
 
Although further public health action was not needed in this investigation, routine 
cluster investigations have led to influential important public health outcomes and 
policy recommendations.15-19 This suggests the need to follow through with 
investigations, to ensure processes are well documented and results are analysed in a 
timely fashion.20, 21 The rigor and systematic approach, including procedures, timeliness 
in reporting and follow-up, is what sets outbreak investigations apart from other 
empirical research, even when the studies are “epidemiology on the run”.20 If results 
from gastroenteritis outbreaks such as this one were aggregated or collectively 
summarised, they could potentially be used to further characterise the epidemiology of 
gastroenteritis outbreaks in the ACT. Meta-analysis of outbreaks of gastroenteritis in the 
ACT may lead to greater public health significance at a later date (examples: Ahmed et 
al.).22 
4.4 Broader reflections 
Given the insipid and indeterminate results of this outbreak and that much of my thesis 
is concerned with health conditions of Aboriginal and Torres Strait Islander peoples, I 
have decided to reflect more broadly on the application of outbreak investigations in 
remote Aboriginal communities. I am interested to apply my outbreak experience to this 
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context, because as shown in my thesis previously, Aboriginal and Torres Strait Islander 
populations in Australia suffer from a higher burden of disease and illness. As such, I 
am curious to understand the public health importance of this approach. I am also 
interested in this due to comments reflected in one MAE student’s field report (2015). 
 
This final reason deserves some greater description, as I have used these comments to 
fuel my motivation in the reflection. The MAE student at the time was commenting on 
their experience of undertaking foodborne investigations in the Northern Territory 
saying: 
There are lots of different outbreaks, which range from norovirus and 
rotavirus in Indigenous communities which I might not do anything to 
intervene or investigate. I just let them run their course, in a good way. 
There’s also cohort studies and case control studies that I actually talk to 
people with.. [emphasis added] 
MAE student 2015 
 
The student went on to explain an outbreak investigation in a ‘fancy restaurant’ in 
Darwin, of which there were 34 cases. The report concluded with some final lesson 
learned, including these comments: 
Fancy restaurant cohort studies are very rewarding, because you get a 
booking list and people either love or hate the food. It’s a special occasion, 
so people always remember what they ate… 
 
Epicurves are great. So, if you do nothing else but send a nurse in a remote 
clinic an epicurve of their norovirus outbreak, she thinks you’re just 
fantastic and you can predict how many days it might continue for. They 
think you’re great even though you haven’t really done much. (MAE student 
2015) 
 
The student’s field report became an example for students and was accessible through 
the ANU online learning platform for all current MAE students. The implications that I 
drew from the student’s statements were: 
 Despite the student noting that there are “lots of outbreaks”, no public health 
action is required in some contexts.  
 Rewarding studies are those which are easier to do. 
 It appears to be a choice of when to act and when not to act, but what is this 
decision based on? 
 It is more difficult to conduct outbreak investigations in the Aboriginal 
communities. 
 There are challenges to talking to people without a booking list and where there 
could be less recall of foods. 
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I was surprised that the student had made the comments unquestioned and that the field 
report was subsequently used as an example for other students. 
 
Having now been a part of an outbreak investigation, albeit in Canberra, I try to 
understand the factors that might have led to these comments. Through an analysis of 
outbreak steps, I attempt both to apply my lived experienced of Aboriginal communities 
in NT and the application of outbreak investigation. In doing so, I want to answer the 
following questions: 
1. Are the steps of outbreak investigation applicable to a remote Indigenous 
community in the NT? 
2. What are the implications of allowing “outbreaks of norovirus and rotavirus to 
run their course” in the NT?  
3. Are the comments informed by evidence? 
4.4.1 Are steps of outbreak investigation applicable to a remote Indigenous 
community in the NT? 
The 10 steps to outbreak investigation are defined by Gregg and can broadly be 
summarised as: 1. Determine existence of an epidemic and establish a team. 2. Confirm 
the diagnosis. 3. Define and count cases. 4. Orient data: time, place, person. 5. 
Determine who is at risk. 6. Develop and tests hypotheses. 7. Compare hypotheses with 
facts. 8. Plan a more systematic study. 9. Prepare a written report. 10. Implement control 
and prevention activities.23  
 
Notifications of outbreak investigation for remote communities are likely to be reported 
by a remote area nurse or possibly a doctor practising in the community.24 In many 
small communities, the lack of presence of primary health care services can mean that 
an outbreak may go undetected. In larger communities, increased presentation or 
severity in symptoms at clinics or an increase in laboratory notifications may spike a 
concern that is reported. And, then what happens? 
 
It would be necessary to establish a team with community experience, including 
considering representatives from the Aboriginal Community Controlled Health Services 
and trained interpreters. This might seem daunting to those inexperienced in remote 
community work; however, one of the real values in undertaking an investigation in 
remote communities is that there is usually only one health service point, one clinic or 
health service with staff who should know many community members. As Gelbart et al. 
showed this means that the clinic records and staff can provide the first point of data for 
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an outbreak investigation.25 Presumably this is the reason why the MAE student cited 
above can develop epidemic curves to send to remote area nurses. Establishing good 
terms with the clinic should help to develop trust within the local community. 
 
Another provocation in determining logistics of outbreak investigation could be 
associated with the challenges and awkwardness of stepping outside the clinic to trace 
contacts and actively seek out cases. An epidemiologist working in remote Aboriginal 
communities, without established relationships and where English is not the first 
language of people, would be challenged to locate, trace and find contacts. A large 
number of communities in the NT have limited telephone services, with many small 
remote communities only serviced by one public payphone and many people in these 
communities maintain Indigenous language as first language.26, 27 It is therefore likely 
that contact tracing and interviewing people in remote communities will involve an on 
the ground presence and use of interpreters rather than merely the reliance on telephone 
interviews from an epidemiologist in a public health unit. Again the clinic, in particular 
a local Aboriginal Health worker could assist with contact tracing or there may be a 
local interpreter who could also play this role. 
 
Given the importance of establishing multiple sources of evidence in investigations, 
another issue may be in ensuring samples can reach the laboratory for testing. Samples 
from remote communities are processed in laboratories in Darwin or Alice Springs. 
Samples need careful handling to ensure their veracity is maintained during travel times, 
without this evidence studies are speculative (as shown in the outbreak investigation in 
this chapter).25 All these factors suggest that while outbreak investigations are not 
impossible in remote Aboriginal communities; they may need more logistical planning, 
resource allocation and an on the ground presence than other investigations in urban 
centres. The logistical and resourcing of outbreak investigations may be one reason they 
are not followed up. 
 
Notably, the Guidelines for Public Health management of gastroenteritis outbreaks due 
to norovirus or suspected viral agents in Australia28 suggests that outbreaks of viral 
gastroenteritis, where person-to-person spread is suspected, are more appropriately 
managed by the institution or facility in which they occur with advice and support from 
public health units or Environmental Health Officers. Whereas outbreaks associated 
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with food or water borne should be “rapidly investigated”.28 It might genuinely not be 
feasible to investigate all gastroenteritis outbreaks which are based at the community 
level, particularly where the outcomes are only mild infection and person-to-person 
infection is suspected or confirmed. However, there is still a response required and the 
“might not do anything to intervene” should warrant review. 
 
The NT notifiable diseases list defines that gastroenteritis clusters of two or more cases 
are reportable only where the cluster is food or water borne related or related to an 
institution or food handler.29 The student may have applied this approach in deciding on 
outbreak investigations to undertake. This approach is applied to all communities and is 
not at all about the type of community you come from, for ‘Indigenous communities’ as 
the student’s reflections imply. Further, the fact the student suggested there are “lots of 
outbreaks” in this particular context does warrant public health attention which might be 
over and above small cluster investigations in a defined community. Communicable 
Diseases Network Australia provides guidelines for responding to these type of 
outbreaks.28 
4.4.2 What are the implications for allowing “outbreaks of norovirus and 
rotavirus to run their course” in the NT?  
Given the complexity and logistical challenges to outbreak investigations in the remote 
settings, I now ask is there a concern in letting outbreaks “run their course”. By 
investigating the literature on norovirus and rotavirus infections in NT, I establish 
whether action is a public health priority. Firstly, it is important to note the transmission 
pathway of these viral infections. As discussed above, transmission pathways from viral 
gastroenteritis infections are most commonly person-to-person, faecal oral acquired, and 
these viruses are highly infectious. Accordingly, outbreaks of these diseases are 
common in younger children and elderly people, known outbreaks include childcare and 
aged care centres. As I discussed in my outbreak investigation in ACT, viral 
gastroenteritis in person-to-person transmission can be difficult to determine, to 
investigate and control. 
 
Despite this, the burden of these diseases in a remote Aboriginal community context is 
significant. In 2006, prior to the rotavirus vaccine, Gelbart et al.25 undertook a 
retrospective study of an outbreak of rotavirus in a remote Aboriginal community in 
NT. They found over half the presentations to clinic at that time were for mild to 
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moderate diarrhoea, with 7.5% (n=4) of cases evacuated for further treatment and a total 
clinical time of 101 hour spent managing acute diarrhoea cases, a third of which was 
after hours. The authors argued that time spent allocated to managing these infections, 
was at the expense of other important primary healthcare duties such as antenatal 
clinics, paediatric growth assessment and vaccinations. They also argued, due to the 
remoteness and underlying malnutrition in remote Aboriginal communities, there is an 
increased risk of morbidity and mortality from gastroenteritis infections.  
 
Whilst hospitalisation rates have decreased since the vaccine introduction, in the NT 
rates were still as high at 47.52 per 10,000 child-years in 2007-08 and 122.79 per 
10,000 child-years in 2008-09 among children aged 0-11 months.30 These NT rates were 
much higher than the rest of country, due to variation in vaccine coverage and differing 
socioeconomic conditions.31-33 This suggests that the burden associated with rotavirus is 
still significantly high and that outbreak investigations and/or public health action of 
some kind is warranted to not only reduce ill-health, mortality and co-morbidity risks, 
but also to determine need for local promotion of vaccine, vaccine clinics or other 
prevention strategies. 
 
Outbreak investigations are driven by an impetus that action can be taken to control the 
outbreak. In this case, food source outbreaks are often much easier to target through 
public health interventions, as point of infection can often be identified and lead to 
direct action, such as a restaurant shut down or food recalled from supermarket shelves. 
In contrast, viral infections, particularly norovirus outbreaks, can often lead to less 
forceful public health action – part of the only recourse includes promotion of hand-
washing and disinfection of sites where people congregate (childcares and clinics), or, 
in the case of rotavirus, checking vaccination coverage rates. Defining the point source 
in viral infections is often impossible and hence, control mechanisms are arguably 
harder in viral-gastro infections. 
 
Accompanying the difficulties of point source identification is the environmental 
context in many remote communities in the NT. Common conditions of these 
settlements include: chronic housing shortages34, 35, large numbers of people per house36 
and frequently, unmet need for repairs and maintenance to sanitation systems and water 
supplies.37-39 These conditions create greater opportunities for infections to spread and 
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make control even more challenging, particularly when infections are viral.40, 41 This 
context is often described as resulting from systemic inequality in service delivery or by 
others as intractable disadvantage. Fixing health hardware is easy and systematic 
approaches should be adopted.36 However, a development approach that considers 
Aboriginal and Torres Strait Islander peoples cultural understandings of how to improve 
well-being42 and addresses the social determinants of health43 may require more long-
term and strategic investment. 
4.4.3 Are the comments informed by evidence? 
The disease aetiology, lack of certainty in controlling viral infections and the logistical 
challenges of outbreak investigations of norovirus and rotavirus in remote Aboriginal 
communities may have contributed to the comments made by the student. However, is 
not investigating justified? 
 
The burden of disease faced by Aboriginal and Torres Strait Islander people casts 
doubts as to whether the comments are justified. Gastroenteritis remains one of the three 
major causes of paediatric morbidity in Aboriginal and Torres Strait Islander 
populations, with substantial disparities in rates compared to non-Indigenous children.44 
The continuing high occurrence in rotavirus infections despite the vaccine, significant 
numbers of aerial evacuations due to gastroenteritis and the student’s comments that 
there are “lots of outbreaks” in this context, suggest that public health action is required. 
Further, the CDNA guideline can be used as first base for responding. There is no 
excuse for not taking action while letting health events run their course.  
 
A question that many Aboriginal people would rightly ask in this situation “is would it 
be the same if the outbreaks occurred in a leafy middle class suburb in the city?” 
Structural and institutional racism felt by Aboriginal people in health care settings is 
widely understood43, 45-47 and becoming increasingly acknowledged by public health 
systems. Such is the problem, that the 2015 Implementation Plan for the National 
Aboriginal and Torres Strait Islander Health Plan 2013-2023 included strategies to 
address racism and inequality in health services.48 In addition, policy discussions on 
social and cultural determinants are increasingly becoming a focus of intergovernmental 
agency work. These promising futures of government policy should allow greater 
innovation in Aboriginal and Torres Strait Islander health, an area that needs more not 
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less action. While the expanded focus is welcome, basic amenities and infrastructure in 
communities to avert preventable public health events is requires sustained action now. 
 
There has been a tendency in Aboriginal policy making in the past to make decisions 
for, rather than with, Aboriginal people. The NT Government Centre for Disease 
Control has the responsibility to follow up cluster and outbreak investigations. There in 
may lie some of the challenges, including maintaining a continued focus on health and 
well-being priorities defined by outsiders, as opposed to those within the community. 
Ensuring that Aboriginal community leaders are ‘involved in discussions’ rather than 
‘talked to or at’ prior to biomedical research and investigations might go some way to 
helping to break down perceived challenges to conducting this type of work (also 
defined by some as ‘barriers’ or ‘gate keeping’).49, 50 It is beholden upon public health 
officials and policy makers to encourage public health action in areas that challenge the 
status quo and standard operating procedures. These actions and responses may be over 
and above outbreak investigations and beyond the responsibilities an average MAE 
student, but if public health approaches consider opportunities to engage and work with 
Aboriginal communities on mutual health priorities, greater outcomes in the overall 
health of populations should be realised.  
4.4.4 An opportunity or an opportunity lost? 
Finally, whilst the ability to act may have been outside the MAE student’s sphere of 
influence, the use of the student’s field report on the ANU’s Masters of Philosophy in 
Applied Epidemiology (MAE) online learning portal should be revisited. There is a 
considerable opportunity to influence the students’ practices, approaches to Aboriginal 
health and conceptual frameworks for outbreak investigations within the MAE degree. 
Frameworks such as the cultural safe approaches, ethical conduct of research and 
documents displaying ‘working two ways’ are methods for consideration in the way we 
conduct outbreak investigations in different cultural settings.51, 52 ANU has the skill base 
to build the capacity of students to situate and understand the implications of their 
choices in research and public health settings. Using these approaches will better 
prepare MAE students for work in culturally diverse situations. 
4.5 Conclusion 
This chapter presented a practical and theoretical exploration of the practise of outbreak 
investigation. The practical exploration was established when several function attendees 
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contacted ACT Health reporting cases of gastroenteritis following Melbourne Cup 
Luncheons. ACT Health was on alert to investigate due to the fact that both functions 
had obtained platters from the same supplier. The study proved a fruitful exercise for 
improving my epidemiological practises, but there was no concordant evidence in 
laboratory samples from cases or environmental health to support the epidemiological 
study. 
 
I used my experiences to theoretically conceptualise the application of outbreak of 
investigations in Aboriginal communities in the NT. This analysis importantly 
highlighted that the fundamentals of outbreak investigation are applicable, although the 
logistical approaches to working in Aboriginal communities and in tracing contacts may 
need to be thought through in ways that challenge existing operational procedures.  
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Chapter 5 
Lessons for evaluating preventive health 
programs & lessons learned as an ‘applied 
epidemiologist’ 
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1 Introduction 
In the introduction, I highlighted a conversation with two Aboriginal men who had both 
lost toes due to ulcerations caused from complications arising from type 2 diabetes. 
Problems with foot care and amputation of limbs associated with diabetes are 
perpetuated by the limited availability of appropriate primary healthcare and allied 
podiatry services.1, 2 Improvements in the provision of primary healthcare reduce the 
chances of such complications, but they are unlikely to prevent high rates of chronic 
diseases amongst the Aboriginal and Torres Strait Islander population.3 Policies and 
programs need to enhance preventive measures to effect change in chronic health 
outcomes in the population. Further, without addressing the social and cultural 
determinants of health; the racial, geographic and economic divides that define the 
Australian healthcare system will continue.4 
 
Many argue that health risk behaviours are completely modifiable and preventable 
conditions in which population level reductions would greatly improve health outcomes. 
However, as the research studies in this thesis demonstrate, the task of monitoring and 
building evidence for preventive health programs is challenged by the availability of 
datasets, appropriate evaluation frameworks and program timeframes. My fieldwork 
spanned preventive health delivery in Ceduna (SA), Marree (SA), Roxby Downs (SA), 
Smoky Bay (SA), Andamooka (SA) Rockhampton (QLD), Gladstone (QLD), Brisbane 
(QLD), Canberra (ACT), Alice Springs (NT), Ltyente Apurte (Santa Teresa, NT) and 
Mutitjulu (NT). Although these communities are diverse and the programs delivered 
were different, key challenges were consistently observed in gathering evidence for 
preventive health program delivery. This final chapter brings together these challenges 
and critically analyses them through my research experiences. Lastly, I reflect on the 
discipline of applied epidemiology and my personal learning journey. 
2 Lessons for evaluating preventive health programs  
2.1 Collecting evidence for evaluation 
2.1.1 Limitations of national data for regional program evaluation 
Epidemiologists are often drawn to large and representative datasets in order to 
determine associations and assess outcomes. This means we frequently rely on routinely 
collected administrative data or population representative surveys that contain sufficient 
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samples to confidentially estimate prevalence and to compare exposures in different 
sub-populations. In Australia, researchers and evaluators rely heavily on national 
Aboriginal and Torres Strait Islander health and social survey data for assessing health 
risk behaviours. Such data allows long term trend analysis, but the data’s use in program 
evaluation, planning and delivery of public health services can be inadequate.5 
 
When examining the TIS program and the HLP, two of the observed challenges were 
the lack alignment of program cycles and national surveys (for example, long lead times 
in national survey data availability) and restricted utility in measuring regional and local 
prevalence changes. This was influenced by small sample sizes at the sub-population or 
regional level, limited data items, changes in questions/responses between surveys and 
difficulties in attributing outcomes to program exposures. The data problems are not 
particularly new. A review conducted more than 10 years ago on Indigenous data 
systems in Australia, Canada and New Zealand identified an underdevelopment of 
community level systems and deficiency in data to support local service delivery.6 
 
At best the current cross national data collected in national survey allows examination 
of trends, but does not provide the level of data needed to answer program specific 
questions. Now more than ever, the Indigenous Affairs policy focus is on place-based 
programs and regional/local community campaign development. This requires enhanced 
systems of data collection that answer questions at an appropriate program level and 
determines effective program exposures at both individual and community level. Unless 
we address the disconnect between collection and program decisions, communities and 
services will continue to ask valid questions concerning data collection, including ‘how 
does this help us?’ or ‘what does this mean for my mob?’. 
2.1.2 Challenges with program specific monitoring systems 
The shortcomings in national data have meant that most services and agencies 
delivering programs rely on their own program monitoring and data collection systems. 
With well-developed program logic models, such data systems can be adapted for 
program specific measures. Over time these models could be responsive and sensitive to 
program changes, enhancing the examination of specific exposures to changing 
behaviours. However, developing these systems relies on external and additional 
monitoring and evaluation funds. These funds are needed to develop systematic and 
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routine procedures that enable community-based research approaches, and build the 
capacity building of staff to collect and store data in systems that enable robust analysis. 
 
The example programs both faced challenges of setting up individual program 
monitoring systems. The RFDS’ Monitoring System for the HLP was flawed due to 
inadequate program logic. This meant that the system did not capture all program 
outcomes such as changes in knowledge, attitudes and capacity, and did not include all 
program participants, including key targeted groups. The revised TIS program did 
develop a logic model with a program design focussed on outcomes. This approach 
placed an emphasis on funded services to report evidence of outcomes in five key 
indicators in six monthly progress reports. Progress reports had previously been used for 
compliance, but not data collection processes.7 The efforts to use these sources were 
problematic because they became descriptive reports rather than data, creating 
difficulties to collate across services and nationally, and largely reducing the findings to 
a narrative story without supportive data. 
 
A program logic seeks to acknowledge that individual programs can contribute to 
population outcomes, even if they are not the sole influencer in these outcomes. It may 
always be problematic to hold small service agencies, such as RFDS or Aboriginal 
Community Controlled Health Services, to account for achieving and measuring 
population outcomes, particularly when program timeframes are short.8, 9 
2.1.3 Lag times to measuring chronic disease reductions 
The focus on this thesis was on health risk behaviours known to affect chronic disease 
outcomes. As an epidemiologist, my preference would have been to be able to show 
outcomes in health improvements and reduced disease burden through my studies, 
increasing the studies’ value and immediacy of public health outcomes. This was not 
possible because lag times to impact on outcomes in chronic disease rates are estimated 
to take at least 10 years of sustained program effort before effects are observable, and 
neither programs could be considered over that timeframe.10 Nor could I, as a Masters 
candidate on a 20 month program, extend my studies to accommodate the lag period to 
acquire and analyse outcome data. Lag times to health outcomes are an important 
reminder of ensuring continuity and certainty in program delivery.11 Programs for health 
risk behaviours encounter delayed health attrition which presents challenges for 
showing immediate program outcomes. This highlights the value and importance in 
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initially investing in well-developed data systems and evaluations to capture delayed 
effects. 
2.2 Capturing program approaches in evaluation 
2.2.1 Measuring multicomponent complex interventions  
Epidemiology uses repeated measures in cohort studies, or comparisons in case control 
studies, to determine associations between outcomes in individuals and exposures. In 
simple interventions such as targeted vaccinations programs or drug trials, these types 
of studies are appropriate. However, when programs are multicomponent, and delivered 
across differing timeframes and to different groups within the population, there are 
significant challenges in determining exposures and attributing outcomes. The delivery 
of preventive health programs can involve many components, activities and actions at 
different levels within the healthcare system. In some programs, it is just as important to 
measure community change as much as individual change. 
 
For example, tobacco control in Australia includes advertising restrictions, smoke-free 
environments, tax excise, quit support services, and locally targeted health promotion 
and mass media campaigns. The complexity of initiatives in the National Tobacco 
Strategy can influence the ability to measure outcomes specifically arising from the TIS 
program. In analysing national data, which indicated declining trends in smoking 
prevalence, it was very difficult to attribute the declines due to TIS program. I also 
analysed aggregate client data from health services which showed that TIS funding had 
improved recording smoking status in services. This marginal finding can only be seen 
as a potential precursor and an important process outcome for improved clinical data, 
enabling monitoring of smoking prevalence of clients. The TIS program may likely 
have influenced ongoing declines in smoking prevalence, but the program’s attribution 
to influencing these declines remains somewhat elusive due to the complex, 
comprehensive approach to tobacco control and limited data available. 
 
The HLP in South Australia demonstrated an important need and community interest for 
obesity prevention. The program attempted to deliver a wide range of interventions to a 
diverse set of communities and target groups (including children through to elderly 
groups). However, changes in biophysical outcomes in participants could not be 
demonstrated with increased program participation. Further, it was unrealistic to hold 
the program to account for changes in national chronic disease outcomes given its scope 
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of influence relative to other potential initiatives in the communities. Both the TIS and 
the HLP programs support the argument that Australia’s health efforts require a 
sustained, comprehensive and strategic approach to prevention, together with adequate 
coordination, resourcing and monitoring.12-14  
2.2.2 Accounting for program and policy fluctuations  
As emphasised above, programs that address preventive health risk behaviours need at 
least 10 years of continuity before achievements will be realised in the disease outcomes 
in target populations or groups. These 10 years of sustained implementation should be 
resilient to three yearly policy/program cycles. No program examined in the thesis has 
been stable over a 10 year period. 
 
The HLP ran from 2007-2016, however no community or participant group involved in 
the program was targeted continuously in that period. Changes in communities, staff 
levels and recruitment created issues with program continuity and impact over the 
timeframe. The TIS program is nearing its eight years of delivery, if it is considered to 
have started in 2010 as the previous Tackling Smoking and Healthy Lifestyles program 
(see Figure 14 in Chapter 2, Study 3, page 77). However, the TIS program has not been 
operating in every region for this time period. Further there was a substantial program 
shift in 2014/15. This shift reduced the forecast budget and froze recruitment of staff at 
the health service level, which meant some local community campaigns could not 
continue and reduced program continuity and certainty in short-term. For example, the 
Health Service in Central Australia involved in the research (Chapter 2, Study 2) did not 
start the tobacco campaign work until mid-2012, and lost all TIS program staff during 
the recruitment freeze. When the Central Australian TIS program started again in 2016, 
it was a new program with new staff and action plans. Momentum for the tobacco 
campaigns in this region could not be maintained over the time. 
 
Traversing program disruptions and changes might appear trivial, but it is these 
arrangements which can influence program outcomes and are essential to understand in 
evaluation. In the TIS program, the stop-start funding arrangement between and within 
program periods, differing reporting requirements across the programs, and challenges 
to recruit staff (particularly in remote areas) are likely to have reduced program 
effectiveness. Optimal program monitoring needs to consider lag times due to 
fluctuating program dynamics at implementation. 
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2.2.3 Defining outputs and outcomes in logic models 
An epidemiologist focuses on outcomes in evaluation rather than outputs, which are 
considered process or intermediary steps. The conundrum here is the definitions of 
outcomes and outputs can be subjective. My experience of the TIS program is that this 
program is building important capacity and capability in the Aboriginal and Torres 
Strait Islanders health workforce. However, the change from a ‘workforce model’ in 
Tackling Smoking and Healthy Lifestyles to the current TIS ‘measurable outcomes’ 
shifted the focus from measuring workforce ‘outputs’. This included not reporting on 
simple measures such as the number of Aboriginal and Torres Strait Islanders people in 
the workforce or involved in training for smoking cessation. Many TIS employees are 
also undertaking health practitioner training, a strategy of health services’ to enhance 
the future pool of Aboriginal Health Workers and build career pathways for these 
employees. 
 
It might be argued that building and maintaining a workforce is an output of TIS, not an 
outcome. But if I walked up the path from the Department of Health to the Department 
of Prime Minister and Cabinet (literally, two buildings a way), the measure of 
employment would be a key outcome. Being able to better incorporate and examine the 
social returns on investment might help to address this difference of perspective across 
departments. It could also be as simple as acknowledging that employment and capacity 
are important social outcomes that will have flow on effects for health. The TIS and 
RFDS programs should be measuring workforce outcomes. Understanding the value of 
employment and capacity building in programs is important, although I acknowledge 
the processes and validity for measuring capacity building can be challenging.  
2.3 Is more surveillance required? 
In exploring improvements in data, I was in part lured towards suggesting that what 
Australia needs is an enhanced process of surveillance in health risk behaviours to 
support preventive health evidence building. In that regard, I have considered the value 
of introducing a system such as the Centers for Disease Control and Prevention’s (CDC) 
Behavioural Risk Factor Surveillance System (BRFSS).  
 
The CDC’s BRFSS in the United States of America collects data about the  population’s 
health-related behaviours, chronic health conditions and use of preventive services.15 
The BRFSS is populated from health-related telephone surveys conducted by state 
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health departments in-house or through contracting call centres of universities to 
administer the BRFSS continuously through the year. The survey is conducted using 
random digit dialling techniques on both landlines and cell phones.16 Funding for the 
surveillance system is provided by the CDC to state agencies to manage their surveys. 
 
There are some obvious limitations to introducing another surveillance system in 
Australia for Aboriginal and Torres Strait Islander communities. In particular, a 
telephone survey may not be an effective system of data collection where many 
Aboriginal people lack access to telecommunications and where other methods of face-
to-face interviewing are preferred.17 The BRFSS, however, involves providing resources 
to state jurisdictions, which in comparison to our national surveys might support better 
data collection for regional estimates and enable community and services to use data for 
decision making. 
 
Such a system might serve the purposes of an epidemiologist, but more important 
questions are: does it serve the purpose for community, health services and decision 
makers, and what is already being measured that we can draw on? Other studies 
including longitudinal cohort studies, clinical data and the current national cross-
sectional surveys are existing features of data systems in Australia.18, 19 It would seem 
short sighted to uncritically recommend a solution which adds yet another layer of 
individual/household survey collection in Australia. Further, drawing on existing 
administrative datasets and utilising data linkage across datasets and platforms could 
have the potential in future to reduce the burden on local agencies and community 
members.20 Consideration of future options should not be driven solely by 
government’s interest, and would need a high level of engagement and discussion with 
key Aboriginal stakeholders and leaders, including consideration of governance and 
ownership of data.21 
 
Improving national data collection systems for program evaluations should be the first 
consideration, as this should assist in reducing costs associated with large program 
specific monitoring systems and evaluations. Nevertheless, there is potential to consider 
the role of increased sentinel surveillance, particularly to better understand regions 
where programs are effective and/or regions where prevalence of certain health risk 
behaviours remains endemically high. Sentinel surveillance would enhance our 
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understanding of program specific issues and could be used to triangulate evidence from 
routine data sources or administrative data. The recent government focus and 
investment in program evaluation is warranted,22, 23 however the need to individually 
evaluate every health program with unique systems of field based data collection should 
be minimised. Importantly, data should only be collected where it is used to generate 
evidence and inform policy and practise, including effecting change in local 
communities from where data is collected. 
3 Lessons learned in applying epidemiology 
In discussing my thesis with a first year MAE student, I was asked, “How many logistic 
regressions have you done in your thesis?” As I had not kept count, I responded like a 
politician and did not directly answer the question. Instead, I explained that a couple of 
studies in my thesis had used regression analysis or modelling, but many studies were 
restricted by data availability, study design or appropriate methods. I encouraged the 
first year student to consider that you can learn just as much from problematic data and 
in designing your own studies as you can from having a complete dataset that enables 
more complex analysis. I continued on to tell her that fellow students will be some of 
the best teachers in the MAE journey, and that your views do not always need to align 
with those delivered in coursework theory. I encouraged her to look beyond finding a 
statistically significant ‘p value’ as the confidence intervals can be more telling. I said 
applied epidemiology is challenging because it can be messy, incomplete and rushed, 
partially because the importance of bringing along stakeholders and responding to acute 
health threats is as critical as the study design. I realised in that five minute conversation 
that I had in fact learned a lot over my MAE experience. I have chosen to highlight the 
three points below, because they deviate from some of the traditional learnings in 
epidemiology. 
3.1 An epidemiologist has a standpoint  
In the introduction, I articulated my positioning and standpoint as a researcher, which 
was unusual for an epidemiologist. Aboriginal epidemiologist, Roe (2015) alerts us that 
Aboriginal and Torres Strait Islander people: 
…are more than statistics about high fertility and low birth weight babies, 
we are more than the grief we experience because too many family members 
‘pass away’ in the most productive years of their lives (35-54 years of age) 
from preventable chronic diseases. We are not a disease that requires 
medical intervention and therapies. We are not the embodiment of the 
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disease. Our lives are more than the estimated life expectancy of 67 years 
for men and 73 years for women. If people find the statistics unacceptable, 
try putting yourself in our shoes - live our life. There is no way to bracket 
data from lived experience.(p. 121)24 
 
Roe’s words are a reminder that there is first and foremost a human element to health 
research. I was acutely aware of my position as a non-Indigenous researcher working in 
public health. Although, some projects might be covered by public health Acts, the vast 
majority of my work was a privilege to undertake rather than a right. This meant it was 
critically important that I negotiate my projects with partners and that I articulate how I 
developed the research questions. 
 
Participants and stakeholders wanted to know the motivation for particular studies and 
the reasons that some questions were asked and not others. Highlighting one’s 
standpoint does not make an epidemiologist any more susceptible to criticism or the 
work any less robust. Rather, it gives confidence to communities, participants and 
stakeholders about the rationale behind the enquiry. Ultimately, it signals that we are 
human, before we are scientists or epidemiologists or researchers.25 
3.2 Context matters in applied epidemiology 
At the start of this thesis I posited that this work would focus on opportunities to 
intervene in health risk behaviours rather than focus on measuring prevalence of health 
risk behaviours and associated disease in Aboriginal and Torres Strait Islander 
community. All of the research in this thesis was either co-designed and/or community-
based, and was responsive to research needs of the participating organisations. The 
methods adopted at times sat at odds with what I was learning in the MAE classroom 
and I would often feel uncomfortable and awkward explaining my approach to fellow 
students. As an MAE student, we are encouraged to apply critical appraisal and thinking 
to the studies and approaches that we observe or are involved in. We learn in 
coursework the hierarchy of evidence, in which meta-analysis and randomised control 
trials sit at the top. We are taught that qualitative research is subjective and flawed, or at 
best an add-on to quantitative research, which is objective, analytically rigorous and 
evidence-based. 
 
From the biomedical standpoint, randomised control trials (RCTs) have held an elevated 
rank in establishing what works and why in health. While some will argue there is a 
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place for RCTs in Indigenous programs, Carey reminds researchers and evaluators that 
it is critical to keep in mind that this form of evidence-gathering is not always 
appropriate.23 This is particularly the case in public health settings because in RCTs the 
participants and scenarios are often unlike the community, clients and setting to which 
the evidence will be ultimately applied. Simplistic frameworks, such as evidence 
hierarchies or comparisons between quantitative and qualitative, may not be optimal in 
devising what epidemiological methods are applicable in field studies. Applied 
epidemiology needs to understand the context in which study takes place, which can 
distinguish it from other empirical research.26 Grasping the context can alert the 
investigator to appropriate methods, help determine why results occur and build 
networks that enable public health action.27  
 
Context also matters when examining secondary source data for applied epidemiology 
studies. Uncritically examining national survey data to create research outputs can lead 
to problematic analysis. There are several outputs from work in this thesis which argued 
this. This includes a co-authored article wherein we highlighted the potential 
consequences of presenting national survey data through regional level maps (see 
Appendix 7 for article). The particular maps referred to were used in the Health 
Performance Framework report. The maps distort differences in smoking and obesity 
prevalence which may not be real and could conceivably lead to questionable policy 
decisions.28 Further in another co-authored article on smoking trends, we presented the 
difference in examining absolute rates as opposed to relative risks in smoking trends 
(see Appendix 1 for article). We argued that absolute rates are important because they 
demonstrate change within the target population, whereas relative rates which compare 
changes between population can mask these substantial declines.29 Further, without 
understanding the different historical, social and cultural contexts comparisons with 
other populations can be inappropriate. Interpreting results with the context in mind 
makes them more relatable and understandable. It also increases the chance that 
recommendations are implemented, limitations are thoroughly deliberated and 
conclusions are more robust.  
3.3 Consider the frame of analyses and stakeholders 
I write this final section as a challenge to the MAE program and to improve Indigenous 
research projects. A small number of students in my year and in previous years have 
finalised written reports focusing on disparity of health outcomes in Aboriginal and 
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Torres Strait Islander compared with non-Indigenous population. They have been able 
to skirt the ethical question of reciprocity in research with Aboriginal and Torres Strait 
Islander people, because they focused the research protocol on national or jurisdictional 
data covering the entire population without necessarily indicating what explanatory 
factors might be analysed within the study. I am not saying their studies have not been 
helpful from a public health perspective, however I strongly believe these research 
efforts would be more influential if they engaged with systems that empowered 
Aboriginal voices in the discussions.30 This approach could elevate the position of 
Aboriginal and Torres Strait Islander people as decision makers in their destiny, rather 
than as the ‘patient’ or the population group in need of aid.31 
 
Many of these other studies situate Aboriginal and Torres Strait Islander people’s health 
‘problem’ or, as others term it, the ‘deficit model’ of health. That is, Aboriginal people 
are sick because they are: too poor, too remote, too isolated from healthcare, for 
example. Research has demonstrated that the language used to describe people directly 
impacts on their health and well-being, with disparaging accounts more likely to elicit 
negative emotional responses and less likely to encourage health-promoting 
behaviours.32, 33 Further, Arabena advises 
the use of power-laden words as adjectives structures the ways in which we 
empower or disempower in relation to our services, and how much control 
service providers and others have in assisting people to achieve their life 
goals.34 
 
Notwithstanding the enormity of the task ahead, it is important that the research enables 
Aboriginal and Torres Strait Islander people and their communities to shape, create and 
extend opportunities. To be agents of their health and the health policy and programs 
which attempt to address current circumstances. 
4 Conclusion 
My thesis title asks ‘Whose risk? Whose responsibility?’- is it to implement and 
monitor programs addressing health risk behaviours. I wanted the reader to consider the 
‘risk’ of health behaviours as beyond an individual’s influence, and to separate 
‘responsibilities’ for program delivery and implementation from data collection and 
evaluation in preventive health. The studies within this thesis demonstrate the complex 
nature of socially and politically addressing and measuring health risk behaviours. 
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Health risk behaviours are not merely a consequence of individual decisions or choices. 
Whilst individual unit data is useful, it tells only one component in the complex 
program delivery story. Population health measures in preventive health programs need 
also to examine what and how change is enabled at the community, regional and 
jurisdictional levels. 
 
This will require systems that can acknowledge this complexity, are based in real world 
scenarios and robust enough to withstand program cycles. Enhancing and improving 
national data to provide reasonable estimates at the subpopulation level would better 
enable differences to be assessed, while also increasing the use of data by services and 
communities. Using this national data in combination with local surveys/sentinel 
surveillance and knowledge of program and local community contexts should enable 
greater understandings of what changes are occurring in certain regions. Enhanced 
systems need also work to elicit why changes are occurring and what specific program 
exposures are influencing change within communities and within individuals. We need 
this complete picture to improve and evaluate the role of targeted programs. 
 
Ultimately, appropriate monitoring systems for Aboriginal and Torres Strait Islander 
health may require some rethinking. This may be particularly so for remote area 
collection, where social and cultural constructs of health behaviours can differ in ways 
that survey questions and measures do not currently adequately address. Elevating the 
functions and decision making responsibilities of services governed by Aboriginal and 
Torres Strait Islander people will be important in developing a preventive health 
strategy and approaches to monitor targeted programs. These organisations influence, 
understand and support community members in socially and culturally specific ways, 
building momentum and gravitation toward change. This work builds capacity and 
employment, and develops agency through processes that national campaigns, 
legislation and government cannot. However, holding local community campaigns and 
health services to account for population health outcomes would be remiss, particularly 
without a support legislative base. It is the collective and multicomponent effort of 
actions at all levels that will achieve the greatest change in health outcomes, and our 
evidence building and evaluation processes need to better consider and address these 
complexities. 
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Abstract
Objectives. The aim of the study was to assess the utility of national Aboriginal survey data in a regional geospatial
analysis of daily smoking prevalence for Aboriginal and Torres Strait Islander Australians and discuss the appropriateness
of this analysis for policy and program impact assessment.
Methods. Data from the last two Australian Bureau of Statistics (ABS) national surveys of Aboriginal and Torres
Strait Islander people, the National Aboriginal and Torres Strait Islander Social Survey 2014–15 (n = 7022 adults) and the
National Aboriginal and Torres Strait Islander Health Survey 2012–13 (n= 10 896 adults), were used to map the prevalence
of smoking by Indigenous regions.
Results. Daily smoking prevalence in 2014–15 at Indigenous regions ranges from 27.1% (95%CI 18.9–35.3) in
the Toowoomba region in Queensland to 68.0% (95%CI 58.1–77.9) in the Katherine region in the Northern Territory. The
conﬁdence intervals are wide and there is no signiﬁcant difference in daily smoking prevalence between the two time
periods for any region.
Conclusion. There are signiﬁcant limitations with analysing national survey data at ﬁner geographical scales. Given
the national program for Indigenous tobacco control is a regional model, evaluation requires ﬁner geographical analysis
of smoking prevalence to inform public health progress, policy and program effects. Options to improve the data currently
collected include increasing national survey sample sizes, implementing a smoking status question in census surveys,
investing in current cohort studies focused on this population or implementing localised surveys.
What is known about the topic? The last geospatial analysis ofAboriginal and Torres Strait Islander smoking prevalence
was undertaken in 1997. Current national survey data have not been analysed geospatially.
What does this paper add? This paper provides new insights into the use of national survey data for understanding
regional patterns and prevalence levels of smoking in Aboriginal and Torres Strait Islander populations.
What are the implications for practitioners? The ﬁndings of the study suggest caution when interpreting prevalence
maps and highlight the need for greater sample sizes in national survey data. The analysis is also an opportunity to assess
the use of national survey data in evaluating the policy impact of programs targeted at a regional level.
Received 29 November 2016, accepted 14 March 2017, published online 5 June 2017
Introduction
The smoking rate amongAustralia’s Aboriginal and Torres Strait
Islander people is currently 39% for adults aged15 years.1 This
compares with a non-Indigenous smoking prevalence of 14.5%
for adults aged 15 years.2,3 The higher rate of tobacco use by
Aboriginal and Torres Strait Islander people is associated with an
increased burden of chronic diseases and contributes to the health
disparity between Indigenous and non-Indigenous Australians.4–7
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In the context of excessive disease burden, reducing levels of
smoking presents a signiﬁcant public health priority and oppor-
tunity for health gain in this population.
In order to respond to high tobacco use and improve health
outcomes, in 2008 the Council of Australian Governments estab-
lished a target to halve the rate of smoking in Aboriginal and
Torres Strait Islander people by 2018.8,9 This ambitious target
was followed by funding speciﬁcally to develop targeted tobacco
control programs for Aboriginal and Torres Strait Islander peo-
ple.8,10,11 Themost recent revision of the program, theAustralian
Government’s Tackling Indigenous Smoking program, commits
A$116.8million over 3 years (from 2015–16 to 2017–18).8 The
largest proportion of this funding is assigned to delivering
regional population health tobacco control interventions through
community-based organisations, primarily Aboriginal commu-
nity-controlled health services.12 This approach continues the
preventative and primary healthcare focus at a regional level.13,14
Given there is both a regional approach to tobacco control and
wide variation in smoking rates across Aboriginal and Torres
Strait Islander populations, it is useful to report smoking prev-
alence at a ﬁner geographic level to understand regional differ-
ences and rates of change over time. There is a decreasing trend in
smoking prevalence among the Indigenous populations in urban
areas, but little change in prevalence in remote areas.1,15,16
Further, the Aboriginal and Torres Strait Islander Health Perfor-
mance Framework documents smoking prevalence by state and
remoteness, showing that highest smoking prevalence is in the
Northern Territory at 52% and in very remote areas at 56%.17
However, apart from broad jurisdictional analysis and several
localised surveys indicating high smoking rates in some remote
communities,18–20 we know very little about the regional epide-
miology ofAboriginal and Torres Strait Islander smoking. Policy
and programneed to drawonnational survey data to better inform
the approach, in evaluation of programs, in gap identiﬁcation and
to track trends over time. Measuring regional differences in
smoking prevalence is important in evaluating outcomes in the
Australian Government’s Tackling Indigenous Smoking
program.
The purpose of this study was to assess the utility of national
survey data on Aboriginal and Torres Strait Islander smoking
prevalence by analysing the data at a ﬁner geographic level. In
undertaking the analysis, we draw out the application of Austra-
lian Bureau of Statistics (ABS) survey data to inform Aboriginal
and Torres Strait Islander tobacco control policy and program
evaluation. The maps present smoking prevalence in 2012–13
and2014–15 at theABS Indigenous region level.Wealso analyse
smoking prevalence results at the regional level to assess current
daily smoking between regions and within regions over the two
time periods. The last geospatial analysis of smoking prevalence
was undertaken by Cunningham in 1997 using 1994 survey
results from the ABS.21 In addition to updating these earlier
maps, the present study is an opportunity to explore the merits of
using national survey data for regional comparisons.
Methods
National surveys
The study used a cross-sectional and ecological study design.
Data from two national ABS surveys were analysed, namely the
National Aboriginal and Torres Strait Islander Health Survey
(NATSIHS) 2012–1322 and the National Aboriginal and Torres
Strait Islander Social Survey (NATSISS) 2014–15.23 The sample
sizes were 10 896 adults in 2012–13 and 7022 adults in
2014–15.22 Both surveys used random samples selected from
both non-community areas via an area-based frame and from
community areas (deﬁned as discrete Aboriginal communities),
withhouseholds selected in a remote communityvia the list-based
frame of Aboriginal communities.22,24 The ABS collected data
using similar methods across both surveys, with face-to-face
interviews in non-community and community households. Data
were then weighted to reﬂect key characteristics of the total
Aboriginal and Torres Strait Islander population. These weights
adjust for differences between the sample and the population in
terms of distribution of group characteristics, including state and
remoteness, community and non-community, as well as individ-
ual characteristics such as age, sex and Torres Strait Islander
identiﬁcation.24
The present study was restricted to an analysis of weighted
aggregated survey data because individual data at Indigenous
region level are not available. Further, the use of Table Builder
(ABS, Canberra, Australia) for the 2014–15 results led to several
relative standard errors (RSEs) being withheld at the Indigenous
regions by the ABS and we were not able to calculate conﬁdence
intervals (CIs) on these results. Although it would have been
preferable to useABSconﬁdential unit recordﬁles via theRemote
Access Data Laboratory, the Indigenous regions data item is not
available through the ABS Microdata service.
TheABSadvises that ‘only estimateswithRSEs less than25%
are considered sufﬁciently reliable for most analytical
purposes’.22 By calculating CIs in our analysis, we are able to
show the effect of RSEs on smoking prevalence results.
Outcome
Current daily smoker for each individual was the outcome of
interest.Both surveys categorised smoking status as either current
daily smoker, weekly smoker, less than weekly smoker, ex-
smoker or never smoked for adults, 15 years. For 2012–13,
results were obtained directly from the ABS results.15 The results
reportedby theABS includedproportions andRSE.Data from the
2014–15 survey were constructed in ABS Table Builder, includ-
ingweighted proportions andRSE.TheRSE (where available) by
Indigenous regionwas used to calculate the CIs to assess changes
between the two surveys.
Geospatial and statistical analysis
To create maps of smoking prevalence, the prevalence results
were linked with ABS Indigenous regions25 based on the 2011
Australian Statistical Geography Standard and mapped using
ArcGIS (Esri, NY, USA). The ABS Indigenous regions provide
ﬁner geographical analysis that is speciﬁc for analysis of Ab-
original and Torres Strait Islander regions. To account for the
large standard errors and to achieve a more accurate point of
comparison, the maps used 20% intervals between current daily
smoking prevalence levels (e.g. 21–40%, 41–60%, 61–80%). In
total, six maps were created, three from the 2012–13 NATSIHS
data and three fromNATSISS 2014–15 data. The analysis of total
smoking prevalence was also stratiﬁed by sex.
B Australian Health Review A. Wright et al.
From these results, 95% CIs were calculated using the
following formulas:
Lower CI ¼ðproportion ð1:96 RSE prevalenceÞÞ  100
Upper CI ¼ðproportionþ ð1:96 RSE prevalenceÞÞ  100
Results, including prevalence and CIs, were graphed using
Microsoft (Armonk, NY, USA) Excel to assess signiﬁcant
changes in prevalence across the two survey periods.
Ethics approval was provided by the Human Research Ethics
Committee in the Australian Government Department of Health
(4/2016).
Results
In 2012–13 the smoking prevalence for Aboriginal and Torres
Strait Islander adults ranged from 28.4% (95% CI 20.8–36.0) in
the Australian Capital Territory to 68% (95% CI 58.1–77.9) in
the Katherine region, Northern Territory. In comparison, the
2014–15 maps show that the Cape York region, in Queensland,
had the highest smoking prevalence of 62.9% (95% CI
47.5–78.3), whereas the lowest was in the Toowoomba–Roma
region at 27.1% (95% CI 18.9–35.3; Figs 1, 2; Table 1).
Regions with the highest proportions of daily smokers are
located in northern remote areas. For example, the highest rates
are in remote areas of northernAustralian, including, in 2012–13,
theWest Kimberly region (59%; 95%CI 54.1–64.1), the Kather-
ine region (68%; 95% CI 58.1–77.9) and the Nhulunbuy region
(61.5%; 95% CI 52.8–70.2) and, in 2014–15, in Cape York
(62.9%; 95% CI 47.5–78.3). The lower rates of smoking were
found in urban areas, including, in 2012–13, the ACT (28.4%;
95% CI 20.8–36.0) and the Melbourne region (33.7%; 95% CI
26.2–41.2) and, in 2014–15, in Toowoomba (27.1%; 95% CI
18.9–35.3) andBrisbane (32.61%; 95%CI 23.3–42.0). Themaps
show that smoking prevalence is generally high across all
jurisdictions (and, as previously reported,3 much higher than
in non-Indigenous populations), ranging from 27.1% (95% CI
18.9–35.3) in the Toowoomba–Roma region in Queensland in
2014–15 to 68.0% (95% CI 58.1–77.9) in the Katherine region
in the Northern Territory in 2012–13.
When stratiﬁed by sex, there were higher proportions of
males smoking (e.g. 88.5% (95% CI 54.7–100.0) for males in
the West Kimberly in 2012–13) compared with females across
most regions (Table 1; Figs 3–6). The maps show a similar
trend over timewhen stratiﬁed by sex,withwomen in non-remote
areas smoking at higher rates than women in remote areas.
However, the opposite is true for male smokers, with the highest
smoking rates overall associated with males living in remote
areas.
The graphs and data (Table 1; Fig. 7) present the prevalence
rates and conﬁdence intervals. Importantly, Fig. 7 demonstrates
overlapping CIs, which are discussed below.
Discussion
Smoking prevalence results and trends over time
The high variability in smoking rates does not necessarily
suggest an overall rate difference between the regions. The lack
of statistical power is likely to have created inﬂated standard
errors, which is indicated by the results in Table 1 and Fig. 7,
including the large overlapping CIs.26 The results show that
national survey data currently cannot be used to infer smoking
prevalence change over time at the ABS Indigenous region
level because of poor statistical power in sample sizes at the
Indigenous region level.
Despite this, there is evidence in consistency of smoking
prevalence trends observed over time. Sex is a key indicator for
smoking rates, with a lower prevalence of women smoking in
remote areas whereas smoking prevalence is highest for males in
remote areas. The differences in smoking prevalence between
males and females are consistent with 1994 results,21 suggesting
that these trends are important, despite shortcomings in
sample size.
Smoking prevalence (%)
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Fig. 1. Smoking prevalence among all Aboriginal and Torres Strait
Islander people by Indigenous region, 2012–13.
Smoking prevalence (%)
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Fig. 2. Smoking prevalence among all Aboriginal and Torres Strait
Islander people by Indigenous region, 2014–15.
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Reporting improvements and suggestions
The present analysis has attempted to review the use of national
survey data at the Indigenous region level to understand its value
to policy and program development and evaluation of targeted
Indigenous tobacco control. The analysis indicates that the small
sample size greatly restricts the ability to establish changes in
smoking prevalence at the regional level. Further, we were not
able show differences over the two time periods, or compare
between and within the Indigenous regions.
Although we can see a general trend that has continued since
Cunningham’s maps,21 we would caution against using the maps
in isolation. The maps used without statistics (particularly not
referring to large CIs) are likely to distort population differences
and regional differences when, in fact, overlapping CIs suggest
any comparative differences in regions are not statistically sig-
niﬁcant.26 Using CIs is important when reviewing geospatially
analysed data to increase accuracy in assessing that changes are
different. We did try to reduce distortion with large intervals on
the maps, but we still recommend reporting CIs when using or
reviewing the maps.
Policy implications
A worthy question at this point in time would be to ask why
conduct analysis at this level when it lacks statistical power?
Further, survey designers may also argue that analysis was never
meant to be conducted at this ﬁne grain. However, therein lies a
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Fig. 3. Smoking prevalence among male Aboriginal and Torres Strait
Islander people by Indigenous region, 2012–13.
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Fig. 4. Smoking prevalence among male Aboriginal and Torres Strait
Islander people by Indigenous region, 2014–15.
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Islander people by Indigenous region, 2012–13.
Smoking prevalence (%)
21–40
41–60
61–80
0–20
N
0 375 750 1500 km
Fig. 6. Smoking prevalence among female Aboriginal and Torres Strait
Islander people by Indigenous region, 2014–15.
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mismatch between the national survey data and policy and
program delivery. The Australian Government’s Tackling Indig-
enous Smoking program is directed at regional tobacco control
initiatives, so understanding regional prevalence and changes in
prevalence in regions over time is important.
Policy and program requirements mean that a more ﬁt-for-
purpose sampling model is needed. A larger sample size at the
region level would create greater statistical power at a level
where important comparisons ought to be made. Determining
regional levels of smoking matter when program resources are
directed towards regional service provision andwhere the limited
resources restrict broad national coverage.
In the case of tobacco use, the national survey data are the only
available data to analyse smoking prevalence providing national
coverage. It is important to use these data as a basis to understand
the epidemiology of Indigenous smoking and regional differ-
ences. This could then guide the targeting of resource allocation,
including targeted regional or community-based public health
messaging to regions where smoking is endemic. A public health
approach ultimately needs to deﬁne at-risk groups and areas, and
to identify what is working, if programs are to be effective at a
national scale. This is not only useful for governments, but also
for those working in service delivery on the ground, particularly
in community-controlled health organisations.
Options for improving data quality for regional analysis
The obvious solution is increasing sample sizes so that Indige-
nous region-level statistics can be assessed precisely. Critics are
likely to argue that national survey sample size cannot be
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determined on the basis of one program area and we would tend
to agree that this would be problematic. Obviously the present
study has looked at application of survey data to evaluation of
tobacco control. However, regional approaches to service deliv-
ery and implementation apply to many programs delivered to
Aboriginal and Torres Strait Islander people and their commu-
nities, including employment, education and other health initia-
tives. It is therefore likely that a great number of Indigenous
service delivery areas would beneﬁt from greater statistical
power and increased sample size in national surveys, enabling
comparisons at the ABS Indigenous region-level over time.
Further, analysis at this level may help provide evidence that
population health messaging and programs with a targeted ap-
proach can be appropriate for very diverse heterogeneous popu-
lations, an issue of much contention in Aboriginal and Torres
Strait Islander program delivery.27,28
We recognise that increasing sample size to ensure greater
analysis at ﬁner geographical scales is likely to be met with the
groan of ﬁscal and budgetary constraints. Thomas,29 in his earlier
analysis of national survey data at state and territory level,
suggested that statistical power is unlikely to be achieved in
survey data and argued for the inclusion of smoking questions in
the national census. We tend to agree with Thomas’ suggestion,
although note the time lag between the census every 5 years and
attribution to programs outcomes would remain problematic.
Hence, other opportunities that may help increase our detection
of focus areas, gaps in service delivery or areas within signiﬁcant
rates of change may include the following:
1. Supplementary surveys. These may be particularly important
in areas where there is a potential for much higher levels of
smoking or in areas where there appears to be signiﬁcant rates
of change in smoking levels, in order to understand what may
be contributing to change.Where possible, administrative data
could also be drawn on, including tobacco sales.
2. Ongoing cohort study. Speciﬁcally, this could include cohort
studies that have tobacco questions, including the Talking
about the Smokes,30 the Longitudinal Study of Indigenous
Children31 and Mayi Kuwayu longitudinal study.32
3. Release of microdata to allow for small area estimation or
multilevel modelling.33 This suggestion is unlikely to need
additional funding and could be expedited swiftly.
Importantly, ongoing cohort studies may be the most suitable
approach, because previous research studies have shown that
smaller sample sizes in cohort studies are able to replicateﬁndings
from large population health surveys with often higher levels of
precision.34,35 Further, cohort studies can enhance the speciﬁcity
of the results, including narrower CIs.34
Finally, if national survey data sample sizes cannot be in-
creased to improve regional estimates, then an alternative is to
supplement current data with more localised surveys in regions
that appear to have high or lowprevalence in smoking (e.g. 88.5%
smoking prevalence in males inWest Kimberley). Surveys could
also be used where there is a perceived signiﬁcant increase or
decrease in smoking prevalence. These supplementary surveys
(also referred to as sentinel surveillance) could contribute to not
only understanding localised smoking prevalence and factors
contributing to rate changes, but also to regional place-based
evaluations of targeted interventions.
Conclusion
This study started with the aim of mapping smoking prevalence
at the regional level. Althoughwe have done this, we recommend
caution in the interpretation of these results. The maps show a
small number of Indigenous regions with very high smoking
prevalence levels compared with others. However, the interpret-
ability of the differences between individual regions is restricted
because of wide CIs in the data. Further, our analysis within the
regions over the two time periods does not show any statistically
signiﬁcant difference, even where there appears to be an overall
rate difference in regions.
The problem primarily lies in small sample sizes and lack of
statistical power atﬁner regional scales. Solutions to this problem
can be found in either increasing sample sizes in national Ab-
original and Torres Strait Islander surveys such as NATSIHS and
NATSISS, enhanced national cohort studies, inclusion of a
smoking status question in the national Census (in addition to
the release ofmicrodata at the Indigenous region level to allow for
small-area estimation using multilevel models) and supplement-
ing existing data with more localised and regional surveys in
targeted sites (sentinel surveillance) or administrative data on
tobacco sales, where available.
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Abstract
Background: Tobacco smoking is the leading contributor to the burden of 
disease among Aboriginal and Torres Strait Islander Australians. Reducing 
tobacco use in this population is a public health priority. Precise monitoring 
of smoking prevalence trends is central to implementation and evaluation of 
effective tobacco control. The way in which trends are reported influences 
understanding of the extent of progress, with potential implications for policy. 
Our objective was to quantify absolute changes in Aboriginal and Torres Strait 
Islander adult (≥18 years old) daily tobacco smoking prevalence from 2004 to 
2015, including comparisons with the total Australian population, and by age, 
sex and remoteness.
Methods: We analysed multiple nationally representative surveys of the 
Aboriginal and Torres Strait Islander, and total Australian, population 
conducted from 2004 to 2015. Aligned with strength-based approaches, 
we applied a progress frame, focusing on absolute differences in smoking 
prevalence within the Aboriginal and Torres Strait Islander population.
Results: The prevalence of current daily smoking among Aboriginal and 
Torres Strait Islander adults nationally was 50.0% (95% confidence interval 
[CI] 47.9, 52.2) in 2004–05 and 41.4% (95% CI 39.1, 43.6) in 2014–15, 
representing an absolute prevalence decrease of 8.6 percentage points 
(95% CI 5.5, 11.8) over the past decade. This is comparable with the 
6.8 percentage point (95% CI 5.6, 7.9) decrease in smoking prevalence in 
the total Australian population over the same period, from 21.3% in 2004–05 
(95% CI 20.5, 22.0) to 14.5% in 2014–15 (95% CI 13.6, 15.4). Particular 
success in reducing Aboriginal and Torres Strait Islander daily smoking was 
observed among younger age groups, with a decrease of 13.2 percentage 
points for 18–24-year-olds (95% CI 5.9, 20.4), 9.0 percentage points 
for 25–34-year-olds (95% CI 2.7, 15.3) and 8.7 percentage points 
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Key points
• Analysis of national datasets indicates 
that daily smoking prevalence among 
Aboriginal and Torres Strait Islander 
adults decreased by 8.6 percentage 
points (from 50.0% in 2004–05 to 41.4% 
in 2014–15), with particular success 
observed among younger adults and in 
urban/regional areas
• This reduction corresponds to an estimated 
35 000 fewer Aboriginal and Torres Strait 
Islander adult daily smokers in 2014–15 
compared with if smoking prevalence had 
remained stable since 2004-05, leading to 
thousands of lives saved
• Continued resourcing and comprehensive 
tobacco control efforts are required to 
continue and accelerate progress 
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Introduction
Tobacco use is the leading contributor to the burden 
of disease among Aboriginal and Torres Strait Islander 
people, including through its association with respiratory 
diseases, cancer and cardiovascular diseases.1 Among 
Australian adults aged 45 years and older, the estimated 
risk of premature mortality for current smokers is three-
fold that of never-smokers2; however, we lack evidence 
specific to Aboriginal and Torres Strait Islander people.
Current daily smoking prevalence is estimated at 
41.4% among Aboriginal and Torres Strait Islander adults 
(≥18 years old), compared with 14.5% among adults in 
the total Australian population.3 Reducing tobacco use 
will generate substantial health benefits for Aboriginal and 
Torres Strait Islander people. Recognition of this has led 
to the development of Aboriginal and Torres Strait Islander 
tobacco control policies and programs.4-6 The Council of 
Australian Governments set a target to halve the prevalence 
of Aboriginal and Torres Strait Islander adult daily smoking 
by 2018, from the base level of 47.7% in 2008.6 
It is critical to have a comprehensive understanding 
of smoking trends in this population to assess the extent 
of progress in reducing smoking, provide insight into 
future trends, and identify areas of success and those 
requiring additional support.7 However, reporting on 
smoking prevalence and the extent of progress has been 
inconsistent due to differences in definitions, analytical 
methods and baseline measures.5,6,8 The choice of 
strategy used to report on trends in health and health 
inequalities can influence understanding of the extent 
of progress, with implications for policy.9-12 For example, 
reports have focused on prevalence of Aboriginal and 
Torres Strait Islander smoking relative to prevalence of 
smoking in the non-Indigenous Australian population.5 
This disparity framing is problematic because it discounts 
progress made within the Aboriginal and Torres Strait 
Islander population, and may elicit negative emotional 
and behavioural responses.13,14 Therefore, we focus on 
smoking prevalence reductions in absolute terms, which 
corresponds to the absolute number of people quitting 
or not taking up smoking, and to the absolute burden of 
tobacco-related harm. 
Our aim was to quantify absolute changes in daily 
smoking prevalence among Aboriginal and Torres 
Strait Islander adults from 2004 to 2015, including in 
comparison to the total Australian population, and to 
examine within-population variation over time by sex, 
remoteness and age group. Aboriginal and Torres Strait 
Islander people commonly use the term ‘deadly’ to 
mean ‘good’; hence, we describe the observed smoking 
prevalence reduction as ‘deadly progress’.
Methods
Study population
We analysed nationally representative data from cross-
sectional health and social surveys conducted between 
2004 and 2015. Data were obtained from the 2004–05 
National Aboriginal and Torres Strait Islander Health 
Survey (NATSIHS), 2008 National Aboriginal and Torres 
Strait Islander Social Survey (NATSISS), 2012–13 
Australian Aboriginal and Torres Strait Islander Health 
Survey, and 2014–15 NATSISS. Where comparisons 
were made to the total Australian population, data were 
obtained from the National Health Survey in 2004–05, 
2007–08, 2011–12 and 2014–15. Supplementary Table 1 
(available from: http://hdl.handle.net/1885/132931) 
provides details on the data sources. 
Data and variables
Participants were asked if they currently smoked cigarettes. 
Smokers were asked if they smoked daily, weekly or less 
frequently. This paper focuses on ‘current daily smokers’ 
for consistency with established targets. Participants’ 
age (categorised as 18–24, 25–34, 35–44, 45–54, 55–64 
or ≥65 years) and sex were recorded. Remoteness was 
defined using the 2011 Australian Statistical Geography 
Standard classification, based on the location at which 
respondents were enumerated, categorised as urban/
regional (major cities and inner and outer regional) or 
remote (remote and very remote) areas. Variable and 
category definitions were consistent across surveys. 
Statistical analysis
We examined changes in Aboriginal and Torres Strait 
Islander adult daily smoking prevalence from 2004–2015, 
and examined within-group variation by sex, remoteness 
for 35–44-year-olds (95% CI 2.6, 14.8). Smoking prevalence in those 
living in urban/regional areas decreased by 10.2 percentage points 
(95% CI 6.2, 14.1). 
Conclusions: Substantial progress has been made in reducing smoking, 
with an estimated 35 000 fewer Aboriginal and Torres Strait Islander adults 
smoking every day in 2014–15 compared with if daily smoking remained at 
2004–05 prevalence. This will lead to thousands of lives saved. The observed 
success in the younger age groups is encouraging. Continued resourcing 
and comprehensive tobacco control efforts are required to ensure positive 
trends continue.
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and age group. We compared daily smoking prevalence 
and absolute changes in prevalence from 2004–2015 with 
the total Australian population. We included data from 
interim time points to provide a comprehensive account of 
smoking prevalence trends.
All prevalence estimates and 95% confidence 
intervals (CIs) were weighted to account for the relevant 
survey’s sampling strategy and nonresponse, using 
replicate weights provided by the Australian Bureau of 
Statistics (ABS).15 All analyses included the parameter 
to specify the delete-one jackknife replication method. 
Prevalence estimates were weighted to the in-scope 
Australian Aboriginal and Torres Strait Islander and total 
Australian population to estimate the absolute number 
of adult current smokers (presented in Supplementary 
Tables 2 and 3, available from: http://hdl.handle.
net/1885/132931). Standard errors (SE) of the prevalence 
difference were approximated using the formula15: 
SE(x – y) = [SE(x)2 + SE(y)2]1/2; associated two-sided 
p-values were calculated from these estimates to test 
significance at the 0.05 level.16 To estimate the reduction 
in the absolute number of adult daily smokers, we 
compared the actual number of smokers in 2014–15 
with the expected number of smokers in 2014–15 if 
smoking prevalence had remained stable since 2004–05 
(calculated by applying the 2004–05 smoking prevalence 
to the 2014–15 population distribution).
Unit-record data were accessed through the ABS 
DataLab; analyses were conducted in Stata 13.
Ethics approval and consent to participate
The conduct of ABS surveys (household interview 
components) is approved under the Census and 
Statistics Act 1905. Ethics approval for the current 
analyses was granted by the Australian Government 
Department of Health (Protocol 4/2016) and the Australian 
National University (Protocol 2017/013) Human Research 
Ethics Committees.
Availability of data and material
The data that support the findings of this study are 
available by application to the ABS, with restrictions on 
their accessibility and use. More information is available 
at: www.abs.gov.au/websitedbs/d3310114.nsf/home/curf:
+about+the+abs+data+laboratory+(absdl)
Results
Details of the number of survey participants and 
the samples’ representativeness are provided in 
Supplementary Table 1 (available from: http://hdl.handle.
net/1885/132931).
Daily smoking among Aboriginal and Torres 
Strait Islander adults and all Australian adults
The prevalence of daily smoking among Aboriginal and 
Torres Strait Islander adults was 50.0% (95% CI 47.9, 
52.2) in 2004–05 and 41.4% (95% CI 39.1, 43.6) in 
2014–15, representing a decrease in prevalence of 
8.6 percentage points (95% CI 5.5, 11.8; p < 0.01) in 
absolute terms (Figure 1, Table 1). This corresponds to 
an estimated 35 000-person decrease in the absolute 
number of Aboriginal and Torres Strait Islander adult daily 
smokers. The prevalence of daily smoking among adults 
in the total Australian population was 21.3% (95% CI 20.5, 
22.0) in 2004–05 and 14.5% (95% CI 13.6, 15.4) in 
2014–15, representing a decrease of 6.8 percentage 
points (95% CI 5.6, 7.9; p < 0.01).
Daily smoking among Aboriginal and Torres 
Strait Islander adults by age group
Significant declines in daily smoking prevalence from 
2004 to 2015 were observed among Aboriginal and 
Torres Strait Islander people aged 18–24 (decrease 
of 13.2 percentage points, from 50.5% to 37.3%; 
95% CI 5.9, 20.4; p < 0.01), 25–34 (decrease of 
Table 1. Estimated prevalence of daily smoking among Aboriginal and Torres Strait Islander adults and all 
Australian adults, 2004–2015
Aboriginal and Torres Strait Islander population Total Australian population
Survey period
Prevalence of daily 
smoking, % (95% CI)
Number of daily 
smokers/total 
population (‘000s)
Prevalence of daily 
smoking, % (95% CI)
Number of daily 
smokers/total 
population (‘000s)
2004 50.0 (47.9, 52.2) 129/258 21.3 (20.5, 22.0) 3 180/14 963
2008 47.7 (45.7, 49.7) 139/291 18.9 (18.0, 19.2) 2 980/15 751
2012 44.4 (42.5, 46.2) 162/366 16.2 (15.5, 16.8) 2 751/17 042
2014 41.4 (39.1, 43.6) 165/400 14.5 (13.6, 15.4) 2 570/17 732
Absolute decrease in daily 
smoking prevalence, 2004–2015, 
% (95% CI)
8.6 (5.5, 11.8), p < 0.01 – 6.8 (5.6, 7.9), p < 0.01 –
CI = confidence interval
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9.0 percentage points, from 54.6% to 45.5%; 95% CI 2.7, 
15.3; p < 0.01) and 35–44 years (decrease of 
8.7 percentage points, from 55.1% to 46.4%; 95% CI 2.6, 
14.8; p < 0.01) (Figure 2). These decreases correspond 
to an absolute reduction of 12 000, 9000 and 7000 
Aboriginal and Torres Strait Islander daily smokers in 
the respective age groups. There was no significant 
change in daily smoking prevalence from 2004 to 2015 
among Aboriginal and Torres Strait Islander people aged 
45–54 (decrease of 4.6 percentage points, from 50.5% to 
45.9%; 95% CI –2.1, 11.2; p = 0.18), 55–64 (increase of 
1.3 percentage points, from 34.1% to 35.4%; 95% CI –9.7, 
7.1; p = 0.77) or ≥65 years (increase of 0.9 percentage 
points, from 23.2% to 24.1%; 95% CI –8.9, 7.1; p = 0.84). 
Daily smoking among Aboriginal and Torres 
Strait Islander adults by sex
The prevalences of daily smoking among Aboriginal and 
Torres Strait Islander adults in 2004–05 and 2014–15 were 
51.3% (95% CI 48.0, 54.6) and 43.9% (95% CI 40.4, 47.4) 
for males (decrease of 7.4 percentage points; 95% CI 2.7, 
12.2; p < 0.01) and 48.9% (95% CI 46.1, 51.8) and 
39.1% (95% CI 36.4, 41.9) for females (decrease of 
9.8 percentage points; 95% CI 5.8, 13.8; p < 0.01) 
(Figure 3). These significant decreases correspond to 
14 000 fewer male and 21 000 fewer female Aboriginal 
and Torres Strait Islander adult daily smokers.
Figure 2. Estimated prevalence of daily smoking 
among Aboriginal and Torres Strait Islander adults by 
age group, 2004–2015
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Note: Survey periods are described in Table 1. Error bars show 
95% confidence intervals.
Figure 1. Estimated prevalence of daily smoking 
among Aboriginal and Torres Strait Islander adults and 
all Australian adults, 2004–2015
10
20
30
40
50
60
0
2016201220082004 2014201020062002
Total Australian population
Aboriginal and Torres Strait Islander population
Ad
ul
t d
ai
ly 
sm
ok
in
g 
pr
ev
al
en
ce
 (%
)
*
*
* Indicates a significant within-group decrease between 2004 
and 2015.
Note: Years along the x-axis refer to the survey period, as 
described in Table 1. Error bars show 95% confidence intervals.
Figure 3. Estimated adult daily smoking prevalence in Aboriginal and Torres Strait Islander adults by sex (left) and 
remoteness (right), 2004–2015
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* Indicates a significant within-group decrease between 2004 and 2015.
Note: Years along the x-axis refer to the survey period, as described in Table 1. Error bars show 95% confidence interval.
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Daily smoking among Aboriginal and Torres 
Strait Islander adults by remoteness
The prevalence of daily smoking in urban/regional 
settings was 49.3% (95% CI 46.5, 52.1) in 2004–05 and 
39.1% (95% CI 36.4, 41.9) in 2014–15 (Figure 3). This 
absolute decrease of 10.2 percentage points (95% CI 6.2, 
14.1; p < 0.01) in daily smoking prevalence corresponds 
to an estimated reduction of 32 000 Aboriginal and Torres 
Strait Islander daily adult smokers in urban/regional 
settings. In remote areas, the prevalence of daily smoking 
among adults was 51.9% (95% CI 48.6, 55.3) in 2004–05 
and 49.3% (95% CI 45.3, 53.2) in 2014–15, with no 
significant change (decrease of 2.6 percentage points; 
95% CI –2.5, 7.8; p = 0.32). 
Daily smoking among Aboriginal and Torres 
Strait Islander adults by sex and remoteness
Similar patterns emerged when examining trends in daily 
smoking among urban/regional versus remote adults 
by sex (Figure 4). The prevalence of daily smoking 
among male and female adults in urban/regional 
settings decreased significantly from 2004 to 2015 by 
7.5 percentage points (95% CI 1.6, 13.5; p = 0.01) and 
12.6 percentage points (95% CI 7.6, 17.5; p < 0.01), 
respectively. This corresponds to a decrease of 
approximately 11 000 male and 20 000 female daily adult 
smokers in urban/regional areas. There was no significant 
change in daily smoking prevalence among males 
(decrease of 4.5 percentage points; 95% CI –2.7, 11.6; 
p = 0.22) or females (decrease of 1.1 percentage points; 
95% CI –5.6, 7.9; p = 0.75) in remote areas. 
Discussion
The prevalence of daily smoking among Aboriginal and 
Torres Strait Islander adults in Australia has decreased 
by 8.6 percentage points (95% CI 5.5, 11.8), from 50.0% 
in 2004–05 to 41.4% in 2014–15. This corresponds to 
an estimated 35 000 fewer Aboriginal and Torres Strait 
Islander adult daily smokers in 2014–15, compared with if 
the smoking prevalence had remained stable since 2004–
05. Our findings indicate that thousands of premature 
deaths in Aboriginal and Torres Strait Islander people 
have been prevented by the reduction in daily smoking 
prevalence over the past decade. Accurately determining 
the number of deaths averted requires additional data, 
such as cause-specific mortality. Declines in daily 
smoking among Aboriginal and Torres Strait Islander 
people were observed among both males and females, 
and were most evident among those aged 18–44 years, 
and those living in urban/regional areas.
The absolute decrease in smoking prevalence 
observed in the Aboriginal and Torres Strait Islander 
population is comparable with the decrease of 
6.8 percentage points (95% CI 5.6, 7.9) in the total 
Australian population over the same period, although the 
base smoking prevalence was substantially lower in the 
total Australian population (21.3% in 2004–05). These 
results demonstrate that considerable progress has 
been made in the Aboriginal and Torres Strait Islander 
population in the past decade, matching in absolute 
terms the extent of progress made in the total Australian 
population. 
Given the similar absolute decrease in smoking 
prevalence in the Aboriginal and Torres Strait Islander 
and total Australian population, the gap in smoking 
prevalence has remained relatively stable. This may 
appear inconsistent with the Australian Institute for Health 
and Welfare’s midterm report for the National Tobacco 
Figure 4. Estimated adult daily smoking prevalence in Aboriginal and Torres Strait Islander people by remoteness 
among males (left) and females (right), 2004–2015 
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Strategy 2012–20185, which reported that the gap in 
smoking between Aboriginal and Torres Strait Islander 
people and non-Indigenous Australians had increased 
between 2008 and 2015. The discrepancy arises from 
different methods used to report trends in smoking 
inequalities.9-11 Our analysis emphasises change in the 
absolute prevalence of smoking within the population 
(50.0% – 41.4% = 8.6% absolute prevalence decrease), 
whereas the midpoint report emphasises smoking 
prevalence in the Aboriginal and Torres Strait Islander 
population relative to the non-Indigenous population.5 
In relative terms, the ratio of Aboriginal and Torres Strait 
Islander to total Australian smoking prevalence increased 
from 2.4 (50.0%:21.3%) in 2004–05 to 2.9 (41.4%:14.5%) 
in 2014–15. This demonstrates that reporting change in 
absolute versus relative terms can lead to fundamentally 
different conclusions, which could affect support 
for programs and policies.9-12 Focusing on relative 
differences in isolation can obscure progress at the 
population level; that is, the absolute number of Aboriginal 
and Torres Strait Islander adults quitting or not taking 
up smoking. Further, research from other populations 
demonstrates that communicating information about 
health inequity using a progress frame (as used in this 
paper) rather than a disparity frame (i.e. focusing on the 
persisting gap) is associated with more positive emotional 
responses and increased interest in engaging in health-
promoting behaviours.14 Therefore, we consider it ethical 
to report absolute progress in smoking prevalence.
The ambitious target to halve Aboriginal and Torres 
Strait Islander adult daily smoking prevalence to 23.9% 
by 20186 will not be achieved if current trends continue. 
However, this target would be reached within the next two 
decades if smoking prevalence continues to decrease 
at the current rate. If the success in smoking reduction 
observed within the younger age groups and those living 
in urban/regional areas is echoed in older age groups 
and in remote areas, this target may be reached earlier. 
We observed significant reductions (about 10%) 
in daily smoking prevalence among the youngest age 
groups (18–24, 25–34 and 35–44 years). Data from the 
2004–05 NATSIHS indicates that two-thirds of current 
and past Aboriginal and Torres Strait Islander smokers 
had begun smoking by age 1817; therefore, our findings 
of reduced smoking prevalence among younger adults 
is promising. The Aboriginal and Torres Strait Islander 
population has a younger age profile than the total 
population, and therefore the potential population-level 
benefit of reducing smoking among younger adults is 
important.18
We observed reductions in daily smoking prevalence 
among male and female Aboriginal and Torres Strait 
Islander adults living in urban/regional areas. Given 
that the majority of Aboriginal and Torres Strait Islander 
people live in urban/regional settings, this is another 
encouraging finding at the population level. We did 
not detect a significant change between 2004–05 and 
2014–15 in daily smoking prevalence among Aboriginal 
and Torres Strait Islander adults living in remote areas. 
The observed stability of smoking prevalence in remote 
areas from 2004 to 2015 is consistent with trends from 
1994 to 2004.7 Despite being the largest available 
datasets, the number of survey participants in remote 
areas was relatively small, and is likely to be insufficient to 
detect changes in prevalence. 
Given the enduring high smoking prevalence 
among older age groups and in remote settings, 
improved intensive effort will be required to change 
the normalisation of tobacco use and correct potential 
misperceptions of tobacco use, particularly as older 
people may have had longer and more intense exposure 
to tobacco marketing.19 This includes continued and 
concerted effort from targeted Aboriginal and Torres Strait 
Islander tobacco control programs, in addition to national 
strategies.4,20
The prevalence of smoking is reduced by increased 
numbers of people quitting and not taking up smoking. 
Since 2008, there has been a concerted effort in public 
health strategies, policies and programs to reduce 
tobacco smoking in Aboriginal and Torres Strait Islander 
people. Australia’s approach to tobacco control is 
comprehensive, and it is difficult to attribute changes to 
one program; however, continuing support for both whole-
of-population and targeted strategies is required. For 
example, recent evidence indicates that the introduction 
of graphic warning labels on cigarette packages led to 
increased understanding of and concern about the harms 
associated with smoking among Aboriginal and Torres 
Strait Islander people19,21, and research has demonstrated 
that smokers’ knowledge of the effects of second-
hand smoke is associated with desire and attempts 
to quit.22 Our findings may indicate that programs and 
policies have been particularly effective at reducing 
smoking among young people and those living in urban/
regional areas. It is more difficult to assess the potential 
effectiveness of programs and policies in remote settings; 
finer regional estimates are required to assess policy and 
program impacts in this setting.23 
Strengths and weaknesses
This paper analyses multiple cross-sectional data, which 
are the most comprehensive data available on Aboriginal 
and Torres Strait Islander smoking status. Limitations of 
our approach include that comparability between survey 
estimates may be affected by differences in scope, sample 
design, coverage, and potential changes in the age 
structure of the population over time. The use of weighting 
generates estimates that are representative of the in-scope 
population, which were similarly defined across the four 
surveys. However, we note that the 2004–05 and 2008 
surveys represent a somewhat smaller percentage (82–
90%) of the Aboriginal and Torres Strait Islander population 
compared with the other surveys (95%); this may result 
from issues related to survey scope.17 
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We have restricted our analysis to current daily 
smoking – rather than including weekly or less frequent 
smoking – to enable consistent measurement across 
surveys, and to enable direct comparison with national 
tobacco targets.5,6 It is important to note that our analysis 
focused on cigarette smoking. Recent ABS surveys 
provide data on the use of other tobacco products 
(e.g. chewing tobacco); data on e-cigarette use are not 
yet available.
Although we include a comparison with daily 
smoking prevalence in the total Australian population 
as a benchmark, this article focuses on variation in 
daily current smoking trends within the Aboriginal and 
Torres Strait Islander population. We have presented 
comparable estimates for the total Australian population, 
rather than the non-Indigenous Australian population, 
because of the data that were available, and we may 
therefore underestimate the gap in prevalence between 
the Aboriginal and Torres Strait Islander and non-
Indigenous populations. However, this underestimation is 
likely to be very small; for example, in 2014, the difference 
between daily adult smoking prevalence in the non-
Indigenous population (14.2%; 95% CI 13.4, 15.0)3 versus 
the total Australian population (14.5%; 95% CI 13.6, 15.4) 
was marginal.
Conclusions
Applying a progress frame rather than a disparity frame 
and reporting absolute changes in smoking prevalence 
provides clear evidence of the substantial and significant 
declines in daily smoking prevalence among Aboriginal 
and Torres Strait Islander adults, which will result 
in considerable health gain. Particular success has 
occurred among younger adults and those living in urban/
regional areas. 
Despite this progress, the smoking prevalence in 
the Aboriginal and Torres Strait Islander population 
remains high, with an estimated 165 000 current adult 
daily smokers. It will be critical to learn from the success 
among younger adults and those in urban areas to effect 
change among older age groups and those in remote 
areas. Continuation and enhancement of a suite of 
tobacco control efforts are required. 
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Abstract 
Objective: To examine tobacco knowledge, attitudes and behaviours of community members 
in Central Australia and to compare these by participant’s location (town or remote 
community). 
Design: A community-based survey of 165 smokers and recent ex-smokers. 
Outcome measures: Knowledge assessed through responses on questions on the health risk of 
smoking (e.g lung cancer) and knowledge of quit support services. Attitudes towards 
smoking were assessed using statements that asked participant whether they agreed or 
disagreed. Smoking behaviours were assessed by asking participants about quit attempts, 
cigarettes per day and time to first cigarette (used to calculate the heaviness of smoking 
index). 
Results: There were high levels of knowledge of most common diseases associated with 
smoking, including cancer (93%) and heart disease (89%). There was less knowledge of Quit 
support services available through telephone (69%), online (27%) and through apps (32%). 
Responses to attitude statements were suggestive of the normalised practises towards 
smoking in town and remote participants, with remote participants were more likely to 
disagree that ‘ok to smoke close to a building’ and to disagree ‘if I had my time over again I 
would not have started’. Over 75% of participants had attempted a quit smoking, and 55% 
participants had a sustained quit attempt (>1month). 
Conclusion: There are greater challenges to reducing smoking in remote areas due to the 
social and communal practises of smoking, and in providing service needs that encourage 
quit attempts. This supports the need for continued and increased investment for targeted 
tobacco control to remote health services. 
 
What is already known? 
• We know that nationally persistently high prevalence of tobacco use in remote areas 
• Current policy and program focus of Australian governments on targeted tobacco 
campaigns to reduce tobacco in Aboriginal and Torres Strait Islander populations. 
• Previous surveys have reported that a high proportion of smokers in Central Australia 
do not want to quit. 
What paper adds? 
• The paper adds specific knowledge of the context of Central Australian tobacco use, 
including differences in town and remote participants. 
• We found a high proportion of participants reported wanting to quit and had 
attempted to quit attempts previously. 
• We found a low awareness of outside support services, with most participants 
reporting they would go to the health service to support quitting. 
 Introduction 
Tobacco control initiatives have shaped the Australian public health landscape since the late 
1980s with important declines in national smoking rates.1 Yet despite almost three decades of 
effort, in 2014/15 over a third of the adult Aboriginal and Torres Strait Islander population 
identified as current smokers, with higher prevalence in remote areas.2, 3 In recognition of 
higher prevalence amongst this population, targeted funding has supported Aboriginal 
Community Controlled Health Services to deliver locally, socially and culturally relevant 
campaigns.4 The most recent Australian Government investment, 2016-mid-2018, the 
Tackling Indigenous Smoking(TIS) program provides funds 37 services to deliver local 
tobacco control activities.5 
 
In Central Australia (Northern Territory) in 2014/15, smoking prevalence was estimated to be 
high as 43%, with a higher prevalence amongst males (48–67%).6 In collaboration with a TIS 
funded Aboriginal Community Controlled Health Service (referred to as the ‘Health Service’) 
in Central Australia, we devised and implemented a local community-based survey. The 
service’s tobacco campaign is a whole of community program that aims to deliver intensive 
quit support options and community health promotion. To support the campaign, a better 
understanding of dimensions of tobacco use is needed. The paper presents findings from the 
baseline survey. We examine smokers and ex-smokers tobacco knowledge, attitudes and 
behaviours by location (town compared to remote participant).  
 
Methods 
The project used a community-based participatory research approach to deploy a baseline 
survey on smoking attitudes, knowledge and behaviour in smokers and recent ex-smokers. 
The Aboriginal Community Controlled Health Service were involved in all stages of the 
project including endorsing the project concept, reviewing the method, providing feedback on 
the survey and identifying Aboriginal community research assistants. 
Sampling approach and participant recruitment 
Our target sample for the baseline survey was 120 participants. In total 165 participants 
answered the baseline survey. Participants were recruited if they were a current smoking or 
ex-smoker from four of the six locations targeted by the Health Service’s tobacco campaign. 
Recruitment involved: 
• sampling of known Aboriginal households and family members;  
• opportunistic sampling at public locations with communities/town;  
• opportunistic sampling through notices at three clinics; and, 
• chain-referral from existing participants. 
Most participants undertook a face-to-face interview (with the research team entering data 
online via Qualtrix). For those participating via clinic advertisement, participants completed a 
paper survey. Participants were provided with a $10 voucher (power card, Kmart) upon 
completion. Baselines surveys were conducted between November 2016 and January 2017.  
 
The sampling process was convenient sample (non-probabilistic approach) to accommodate 
local needs and due to difficulties associated with determining a sample where Aboriginal 
population constitutes 25% of total population and is clustered by communities. 
 
Outcomes of interest 
Knowledge of tobacco health risks were assessed from questions: 
1. Direct health risks of smoking. 
2. Knowledge of services that support quitting. 
Responses were yes, no or don’t know. Answers of yes were assumed knowledge, with 
responses ‘no’ and ‘don’t know’ grouped. The knowledge of direct health risk questions were 
tallied to give an overall score of correct answers. 
 
Attitudes towards tobacco use were assessed from statements related to individual 
perceptions on smoke-free homes, public spaces, ability to quit, smoking around children, 
cost burden of smoking and other social norms associated with smoking in the community. 
Responses were grouped by those who agreed and disagreed.  
 
Behaviour outcomes for tobacco were assessed using indicators: quit attempt, number of quit 
attempts and length, smoke-free homes, and heaviness of smoking index. The heaviness of 
smoking index was calculated from responses to time to first cigarette and number of 
cigarettes per day.7 
 
Analysis 
We calculated proportions for responses to questions on knowledge, attitude and behaviours. 
We used a simple (binary responses) or ordered (categorical responses) logistic regression to 
assess differences in outcomes based on location (participants living in town or remote), 
adjusting for gender and age to account for any variation within the sample. We report 
adjusted odds ratio, the associated 95% confidence intervals and p values. Non-response or 
missing response were excluded from analysis. All data were analysed in STATA v.13 and 
graphs were produced in Excel.  
 
The project protocol was approved by two Human Research Ethics Committees, the Central 
Australian HREC (16-428) and the ANU HREC (2016/340), and by the research sub-
committee and board of the Health Service. Permits to undertake research on Aboriginal land 
were sought from the Central Land Council. 
 
Results 
Participant characteristics  
More females (59%) than males (41%) participated in the baseline and fewer young people 
than other age groups in the survey (Table 1). Many participants had not finished year 12 
(75%) and half of the participants were not in employment (50%). 
 
Knowledge 
Knowledge that smoking causes illness was high for most common diseases, including lung 
cancer (93%), heart disease (89%), and strokes (78%) (Figure 1). A slightly lower proportion 
(76%) knew that smoking causes emphysema, with participants in town more likely to know 
that smoking causes emphysema compared with remote participants (OR 3.8, CI95% 1.62–
8.94, p value 0.002). Knowledge that smoking causes diabetes complications was answered 
correctly by 54%. This affected the overall correct responses: 44% of participants correctly 
identified all direct health effects associated with smoking, with no difference by location in 
participants identifying all direct health effects of smoking. 
 
Participants were more likely to know about Quitline (telephone counselling services) (69%) 
than to know of other quit support services, such as quit apps (32%) or internet sites that 
support quitting (27%), see Figure 2. Further, participants from town were more likely than 
those in remote communities to know of Quitline (OR 3.45, 95%CI 1.60–7.44, p value 0.002) 
after adjusting for age and gender differences. Almost all participants (91%) suggested that 
they would go to the clinic to get help to quit. 
 
Attitude 
Across both town and remote participants, most agreed to the following statements: 
• It is difficult to quit smoking because everyone around me smokes (89%). 
• It is better to smoke away from children and adults (96%). 
• It is better to smoke outside the house (97%).  
• Quitting smoking is good moneywise (99%). 
There was less support for the statement ‘smoking is generally disapproved of in my 
community’, with 69% of participants agreeing and 53% of participants agreed ‘it is not ok to 
smoke close to community buildings’, with participants in town (67%) almost four times more 
likely than remote participants to agree with this statement (OR 3.66, 95%CI 1.79–7.64, p 
value 0.001), after adjusting for age and gender. Town participants were also more likely to 
agree with the statement ‘if I had my time over again, I would not have started smoking’ (OR 
1.14, 1.00–8.99, p value 0.049), after adjusting for age and gender (Table 2).  
 
Behaviour 
Three quarters of smokers (76%) reported they had tried quitting and over half (54%) 
achieved a sustained quit attempt. When participants were asked to indicate ‘how much they 
wanted to quit on a scale 1-10?’, 74% of participants ranked wanting to quit as 6 or above 
(see Table 7). Participants in town were more likely to report higher levels of wanting to quit 
compared to remote participants (OR 2.37, 1.13–4.98, p value 0.023). 
 
Most participants (n=121) were daily smokers (79%) with no difference by remoteness. 
Assessment of the heaviness of smoking index showed that over half (54%) were in the low 
smoking index category (see Table 3). Almost all participants shared their cigarettes with 
others (91%). 
 
Discussion 
The results show high levels of knowledge among participants that smoking causes lung 
cancer, heart disease and strokes. This finding is consistent with previous studies of the 
Aboriginal and Torres Strait Islander population.8, 9 Similar to other studies, participants in 
both town and remote locations, had less awareness of that smoking causes complications in 
diabetes and emphysema.8 Knowledge of existing telephone and internet based quit support 
services was generally less well known, higher awareness in town participants than in remote 
community participants. Given that there are significant limitations with lack of phone 
ownership and internet in remote areas, it is not surprising that there are low levels of 
awareness of different services, including internet and apps.10 Importantly, these new findings 
heightened the importance of local clinical services to support people quitting in remote 
areas. 
 
Despite existing high levels of knowledge of risk of smoking, the responses to the attitude 
statement highlight the communal and social patterns toward smoking, and the associated 
difficulties with quitting.11 These findings are consistent with national study results of 
Aboriginal and Torres Strait Islander populations12 and may be even more apparent in this 
remote setting. The majority of participants agreed that ‘it is difficult to quit because 
everyone around me smokes’ and conversely, it is good to have ‘the support of family and 
friends when quitting smoking’. Most participants reported going to the Health Service if they 
wanted to get help with quitting. 
 
The study found generally low levels of smoking, over half of participants record a low on 
the heaviness of smoking index. In addition, we found a high willingness to quit, with three 
quarters (75%) of participants having made a previous quit attempt and just under half of 
those had made a successful quit attempt (abstaining >1 month). This study contradicts 
earlier reports from Central Australia hospital implemented surveys that raised concerns 
about that lack of Aboriginal parents and carers wanting to quit smoking.13 Other indicators, 
such as only allowing smoking outside the home, are evidence that many smokers in Central 
Australia are proactively seeking solutions to support quitting. These indicators are 
suggestive of a potential opportunity to influence smoking practises. 
 
The study used a community-based research design, which was an important for community 
acceptance and pragmatic approach for this study. The results are being used to inform the 
local campaign and the survey will be repeated with participants to assess change over time. 
However, the sampling approach lacked randomisation and findings cannot be extrapolated 
beyond the sample population. Further, it is highly probable that participants would have 
been more likely to respond to the survey request if they wanted quit. This may have 
influenced results in ways that are hard to account for in the analysis. 
 
On specific measures within the survey, the reliability of the heaviness of smoking index is 
questionable for this population, despite findings from other populations on the reliability and 
validity of the tool.14 Participants had difficulty in answering questions on cigarettes per day 
and time of first cigarette upon waking because most participants shared cigarettes (91%) and 
only purchased them when they had sufficient money. Clinical measures such as using a 
smokalyzer would have enhanced the robustness of results, but would need to be carefully 
considered and piloted before it could be applied in a survey. 
 
Further, the statements to assess attitudes needed greater reflection. The limited range of 
closed-ended questions used would not have captured the extent of attitudes held by 
Aboriginal and Torres Strait Islander smokers and may have missed important social and 
cultural constructs. On reflection the survey development, and particularly questions related 
to attitudes, would have benefited from additional qualitative evidence, including at the very 
least the use of focus groups in developing the attitudinal statements or inclusion of more 
open-ended questions in the survey.15 
 
Overall, the study found that there were several differences in smoking knowledge, attitudes 
and behaviours in town compared to remote participants. In particular, remote participants 
were less likely to know smoking causes emphysema, and are less likely to know of quit 
support services, such as Quitline and quit apps. They were also slightly less likely to have 
attempted to quit smoking. Additionally, remote participants were more likely to smoke 
inside the house and disagree with the statement that ‘it is not ok smoking close to community 
buildings’. These key differences suggest there is likely to be greater challenges in remote 
communities to change the social and communal nature of smoking patterns and in servicing 
efforts to support quitting in smokers.1, 16 The persistent higher prevalence of smoking 
amongst Aboriginal people in remote areas supports the need for continued and increased 
investment for targeted tobacco control is critical. 
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Table 1. Characteristics of smoking survey participants, Central Australia 2016-17 
Key indicators Categories 
Total 
participants 
baseline, % (n) 
Smoking status 
 
daily 
non-daily 
ex-smoker 
57.6 (95)  
15.7 (26) 
27.3 (45) 
Chew tobacco  
 
yes 
no 
16.5 (25) 
83.5 (137) 
Age group  
(years) 
 
15-24 
25-34 
35-44 
45-54 
>55+ 
12.7 (21) 
21.8 (36) 
26.7 (44) 
22.4 (37) 
16.4 (27) 
Sex  
 
female 
male 
58.8 (97) 
41.2 (67) 
Employment  
 
working 
not working 
49.1 (81) 
49.7 (82) 
Education  
 
< year 12 
finished Year 12 
post-school qual 
74.6 (123) 
12.7 (21) 
10.9 (18) 
Location 
 
town 
remote  
51.5 (85) 
48.5 (80) 
 
Figure 1. Knowledge of direct health effects of smoking in a sample of smokers and 
ex-smokers in Central Australia, 2016-17 
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Figure 2. Knowledge of quit support services in a sample of smokers and ex-
smokers in Central Australia, 2016-17 
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Table 2. Attitudes to tobacco use in a sample of smokers and ex-smokers in Central 
Australia, 2016-17*  
Statement and responses % (n) Total  Town 
 
Remote 
adjusted 
odds ratio p value 
It is difficult to quit 
smoking because 
everyone around me 
smokes. 
agree 
disagree 
 
 
88.8 (135) 
11.2 (17)  
 
 
 
83.9 (68) 
16.1 (13) 
 
 
94.4 (67) 
5.6 (4) 
 
0.90 
(0.64–1.27) 
0.560 
It is better to smoke 
away from children 
and adults. 
 
agree 
disagree 
 
96.0 (145) 
4.0 (6) 
 
97.5 (79) 
2.5 (2) 
94.3 (66) 
5.7 (2) 
 
1.03 
 (0.75–1.44) 
0.827 
It is better to smoke 
outside the house. 
agree 
disagree 
 
97.3 (144) 
2.7 (4) 
 
98.8 (81) 
1.2 (1) 
95.5 (63) 
4.5 (3) 
3.45 
(0.33–4.56) 
0.298 
It is not ok for 
people to smoke 
close to community 
buildings. 
agree 
disagree 
 
52.5 (72) 
47.5 (77) 
 
67.1 (51) 
32.9 (40) 
 
 
 
34.4 (21) 
65.6 (40) 
3.66 
(1.79–7.64) 
0.001 
Quitting smoking is 
good money wise. 
agree 
disagree 
 
98.6 (144) 
1.4 (2) 
 
98.7 (78) 
1.3 (1) 
98.5 (66) 
1.5 (1) 
2.36 
(0.12–4.51) 
0.576 
If I had my time over 
again, I would not 
have started 
smoking. 
agree 
disagree 
 
87.5 (126) 
12.5 (18) 
 
 
 
92.4 (73) 
7.6 (6) 
81.5 (53) 
18.5 (12) 
3.00 
(1.00–8.99) 
0.049 
It is good to have 
support of friends 
and family when 
quitting smoking. 
 
agree 
disagree 
 
95.7 (136) 
4.3 (6) 
 
 
96.0 (72) 
4.0 (3) 
95.5 (64) 
4.5 (3) 
1.32 
(0.23–7.41) 
0.747 
Smoking is generally 
disapproved of in my 
community. 
agree 
disagree 
69.3 (90) 
30.7 (40) 
 
67.1 (47) 
32.9 (23) 
71.7 (43) 
28.3 (17) 
0.88 
(0.40–1.91) 
0.745 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. Odds ratios are adjusted for age and gender. 
 
 
 
 
 
 
 
 
 
 
 
Table 3. Indicators of smoking behaviours among a sample of current smokers in 
Central Australia, 2016-17* 
Outcome and response 
% (n) Total  town remote 
adjusted 
odds ratio p value 
Quit 
attempt 
 
Yes 
No 
75.8 (91) 
24.1 (29) 
74.2 (46) 
25.8 (16) 
77.6 (45) 
22.4 (13) 
0.89 
(0.37–2.13) 
0.789 
Time to 
First 
Cigarette 
 
 
<5mins 
6 mins-30 
mins 
31-60 
mins 
60+ mins 
 
25.6 (31) 
 
37.2 (45) 
10.7 (13) 
 
26.5 (32)    
20.6 (13) 
 
44.4 (28) 
9.5 (6) 
 
25.4 (16) 
31.0 (18) 
 
29.3 (17) 
12.1 (7) 
 
27.6 (16) 
1.26 
(0.65–2.43) 
0.500 
 
Cigarettes 
per day  
1-10 
11-20 
21-30 
31+ 
 
60.9 (70) 
24.4 (28) 
13.0 (15) 
1.7 (2) 
 
63.5 (40) 
26.9 (17) 
6.4 (4) 
3.2 (2) 
57.7 (30) 
21.2 (11) 
21.2 (11) 
0 
0.68 
(0.32–1.48) 
0.335 
Heaviness  Low 
Moderate 
High 
 
53.9 (62) 
39.1 (45) 
6.9 (8) 
 
58.7 (37) 
36.5 (23) 
3.0 (4.76) 
48.1 (25) 
42.3 (22) 
9.6 (5) 
0.67 
(0.32–1.43) 
0.305 
Sharing 
cigarettes 
Yes 
No 
90.9 (110) 
9.1 (11) 
87.3 (55) 
12.7 (8) 
94.8 (55) 
5.2 (3) 
0.37 
(0.89–1.51) 
0.167 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. Odds ratios are adjusted for age and gender differences. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Appendix 4. 
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SMOKING: A STUDY OF SMOKING IN YOUR COMMUNITY 
CURRENT SMOKER 
 
Hi. My name is Alyson and I am a Masters Student with the Australian National University in Canberra. 
THE PROJECT: This project is about understanding why people smoke in your community and what support is 
needed to help people stop smoking. We are asking smokers in Alice Springs, Santa Teresa and Mutitjulu to 
do the survey. The results will be used to help Congress work out community activities for their smoking 
program. I will write the results in a report to give to Congress and it will be a chapter in my university work. 
Congress support the project and their board reviewed it.  
Participants: Participation is voluntary. This means you can say NO. You can also stop the survey at any time. 
Participation involves answering some questions. It should take about 10-20 minutes. I want to talk again later 
in 2017, and will ask at the end of survey to provide contact details. You don't have to provide contact, if you 
don't want to. 
RISKS: These questions are about your personal smoking habits and it may make you uncomfortable. I am not 
asking these questions to judge you, but to help Congress improve their programs for your community. No 
report will identify you. 
BENEFIT: I hope this research improves services, programs and knowledge to help Aboriginal organisations 
support people who want to stop smoking. 
CONFIDENTALITY: I will ask for your name, but these names will not be shared with anyone, including 
Congress staff. Please put your responses in the sealed envelope and return to the box. 
DATA: Data without names will be stored for 5 years following publication. It will be stored securely on a 
restricted access file at the university. 
Do you agree to participate in this survey: YES/NO 
 
I am a 
 Current Smoker  
 Ex-Smoker  
Do you chew tobacco, engulpa or 
pitjuri, as well as smoke 
 Yes 
 Sometimes  
 No 
I am 
 Male 
 Female 
How old are you? 
 
__________________ 
Where do you live? 
 Alice Springs  
 Mutitjulu 
 Santa Teresa - Ltyentye Apurte 
 Amoonguna 
 Other  
please specify__________ 
I am currently 
 Working / employed 
 Not working / unemployed 
 
Do you identify as: 
 Aboriginal 
 Torres Strait 
Islander 
 Both 
 Neither 
 
What level of school did you go to: 
 No school  
 Primary 
 Lower secondary (Grade 7-8) 
 Upper secondary (Grade 9-11)  
  Finished Year 12 
 TAFE qualification/ diploma 
 University degree  
How soon after waking do you 
have your first smoke: 
 Less the 5 minutes 
 6-30 minutes 
 Within the hour 
 Over an hour 
 
How many cigarettes 
do you smoke each 
day: 
 
_____________ 
Do you share your smokes with 
people: 
 Yes 
 Sometimes  
 No 
 
2 
 
 
Do you think smoking is bad for your health? 
 Yes 
 No 
 Maybe 
 Don't know 
Can breathing in someone's smoke harm 
people other than the smoker?  
 Yes 
 Maybe 
 No 
 Don't know  
Do you think smoking while pregnant is bad for 
the baby? 
 Yes 
 Maybe  
 No 
 Don't know 
Do you think smoking will make you sick in 
the future? 
 Certain or very likely 
 Somewhat likely 
 50/50 
 Not likely 
 Very unlikely 
 
Smoking can increase the risk of some sickness and disease, do you know which ones: 
 Yes No Don't Know 
Heart disease and 
heart attack       
Lung cancer       
Throat cancer       
Cancers (general)       
Strokes       
Diabetes complications       
Trouble breathing       
Illness and death in 
non-smokers       
Asthma in children from 
second hand smoke       
Low birth weight in 
babies       
Emphysema       
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Have you ever tried to quit 
smoking 
 Yes  
 No 
If no go to page 4 
How many times have you 
tried to quit smoking? 
 
_____________________ 
How long ago did you last try 
to quit smoking 
 Within this month 
 1 -  6 months ago 
 > 6 months ago 
 Over a year ago 
 
How long did you go without 
smoking? 
 1 week 
 1 - 2 weeks 
 Month 
 2 - 3 months 
 6 months 
 > 6 months or longer 
 
 
 
What have you used to help you quit smoking? (tick as many options as applicable) 
 Smoking medication (Zyban, Champix) /NRTs (patches, gum, inhaler, lozenges) 
 Rung the Quitline 
 Web and internet support (Quitnow website, Quitcoach, etc) 
 Used a quit smoking app (such as My QuitBuddy or Quit For You, Quit For Two) 
 Asked your doctor for help to quit (including health nurses, Aboriginal Medical Services) 
 Asked a pharmacist/other health professional for advice on quitting 
 Taken part in Quit smoking programs (individual or group) 
 Gave up on my own 
 Other please specify__________________________ 
 
Thinking about the last time you quit smoking, what made you want to quit? (tick as many as applicable) 
 Improve my health & fitness 
 Health scare (e.g. pneumonia, coughing fits, heart attack) 
 Bad for my health 
 Had an infection (cough/ cold/ flu/ chest) 
 Family and friends 
 I became pregnant or my partner became pregnant 
 Children in the house/children health/role model for children 
 Family history of illness 
 Know someone who is ill or died from smoking related illness 
 Costs of smokes 
 Physical appearance (smell, causing aging, discolouring of teeth or skin) 
 Advertising and promotions (health warnings, anti-smoking advertising, health information)  
 Smoking support groups/programs 
 Doctor or health worker 
 Just stopped or just wanted to 
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During the last 6 months has anybody you 
know tried to get you to quit smoking? 
 Yes  
 No 
Who was trying to get you to quit? (tick as 
many as applicable) 
 Partner, husband or wife  
 Your children  
 Brothers or sisters  
 Parents  
 Other family (aunts, uncles) 
 Friend or house mate or work colleague (6) 
 Doctor or health worker (7) 
 
 
On a scale of 1 to 10, how much do you want to quit? 
______________________________________________________________ 
Not at all 1 2 3 4 5 6 7 8 9 10 ALOT 
 
Where do people smoke in your house: 
 Inside the house 
 Inside the house, but only certain rooms 
 Outside the house, veranda or yard 
 Smoking is not allowed inside or outside my house 
 
How do you feel about the following statements: 
 Strongly 
agree  
Somewhat 
agree 
Neither 
agree nor 
disagree  
Somewhat 
disagree 
Strongly 
disagree  
It was or is difficult to quit 
smoking because everyone 
smokes around me  
          
It is better to smoke away from 
children and other adults            
It is better to smoke outside the 
house           
I think it is OK for people to 
smoke close to 
public/community buildings 
(clinic, store/shops, church) 
          
Quitting smoking is good money 
wise (financially)            
If I had my time over again, I 
would not have started smoking            
I think it is good to have support 
of friends and family when 
quitting smoking  
          
Smoking is generally 
disapproved of in my 
community 
 
          
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Where would you or your family/friends who smoke go for help to quit smoking? (more than one option 
allowed) 
 Congress Clinic - Doctor, Health or Tobacco work 
 Ouitline 
 Internet or quit support apps 
 Friends and family who have quit in the past 
 
Do you know about these services 
 Yes No Maybe 
Quitline       
My quit buddy app       
Quitting support 
websites (Quitnow, 
Quit Coach) 
      
 
 
Can you suggest other people whom we could talk to? Contact details (email, phone, house # for 
community sample) 
 
 
 
Thanks very much for doing this survey. We'd like to follow up with you again in 8 months time. To do 
this, could we please get your name, and phone number or email: 
Name__________________ 
Phone number_____________________ 
Email____________________________ 
 
Sometimes we find that people have moved when we try to contact them again. It would be very helpful if you 
could give us the contact details (phone or house #) of someone close to you (family or friend) who would be 
happy for us to contact them if we are unable to reach you. We would only get in touch with that person if we 
were unable to contact you directly and we would tell them our reason for contacting you. 
Name____________________________ 
Phone number__________________________ 
 
Thank you for doing the survey! 
For more information contact: Alyson Wright 0458967021 u3228691@anu.edu.au OR my supervisor Ray 
Lovett 0261255619 or raymond.lovett@anu.edu.au 
 
This research has been approved by Central Australian Human Research Ethics Committee and ANU 
Human Research Ethics Committee (Protocol 2016/472). If you have any concerns or complaints 
about this research, please contact: Ethics Manger ANU Human Research Ethics Committee. Phone: 
02 61253427 
 
1 
 
SMOKING: A STUDY OF SMOKING IN YOUR COMMUNITY 
Ex SMOKER 
 
Hi. My name is Alyson and I am a Masters Student with the Australian National University in Canberra. 
THE PROJECT: This project is about understanding why people smoke in your community and what support is 
needed to help people stop smoking. We are asking smokers in Alice Springs, Santa Teresa and Mutitjulu to 
do the survey. The results will be used to help Congress work out community activities for their smoking 
program. I will write the results in a report to give to Congress and it will be a chapter in my university work. 
Congress support the project and their board reviewed it.  
Participants: Participation is voluntary. This means you can say NO. You can also stop the survey at any time. 
Participation involves answering some questions. It should take about 10-20 minutes. I want to talk again later 
in 2017, and will ask at the end of survey to provide contact details. You don't have to provide contact, if you 
don't want to. 
RISKS: These questions are about your personal smoking habits and it may make you uncomfortable. I am not 
asking these questions to judge you, but to help Congress improve their programs for your community. No 
report will identify you. 
BENEFIT: I hope this research improves services, programs and knowledge to help Aboriginal organisations 
support people who want to stop smoking. 
CONFIDENTALITY: I will ask for your name, but these names will not be shared with anyone, including 
Congress staff. Please put your responses in the sealed envelope and return to the box. 
DATA: Data without names will be stored for 5 years following publication. It will be stored securely on a 
restricted access file at the university. 
Do you agree to participate in this survey: YES/NO 
 
I am a 
 Current Smoker  
 Ex-Smoker  
Do you chew tobacco, engulpa or 
pitjuri, as well as smoke 
 Yes 
 Sometimes  
 No 
I am 
 Male 
 Female 
How old are you? 
 
__________________ 
Where do you live? 
 Alice Springs  
 Mutitjulu 
 Santa Teresa - Ltyentye Apurte 
 Amoonguna 
 Other  
please specify__________ 
I am currently 
 Working / employed 
 Not working / unemployed 
 
Do you identify as: 
 Aboriginal 
 Torres Strait 
Islander 
 Both 
 Neither 
 
What level of school did you go to: 
 No school  
 Primary 
 Lower secondary (Grade 7-8) 
 Upper secondary (Grade 9-11)  
  Finished Year 12 
 TAFE qualification/ diploma 
 University degree  
When you smoked, how soon 
after waking did you have your 
first smoke: 
 Less the 5 minutes 
 6-10 minutes 
 Within the hour 
 Over an hour 
 
When you smoked, 
how many cigarettes 
did you smoke each 
day: 
 
_____________ 
Did you share your smokes with 
people: 
 Yes 
 Sometimes  
 No 
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Do you think smoking is bad for your health? 
 Yes 
 No 
 Maybe 
 Don't know 
Can breathing in someone's smoke harm 
people other than the smoker?  
 Yes 
 Maybe 
 No 
 Don't know  
Do you think smoking while pregnant is bad for 
the baby? 
 Yes 
 Maybe  
 No 
 Don't know 
Do you think smoking will make you sick in 
the future? 
 Certain or very likely 
 Somewhat likely 
 50/50 
 Not likely 
 Very unlikely 
 
Smoking can increase the risk of some sickness and disease, do you know which ones: 
 Yes No Don't Know 
Heart disease and 
heart attack       
Lung cancer       
Throat cancer       
Cancers (general)       
Strokes       
Problems with 
diabetes       
Trouble breathing       
Illness and death in 
non-smokers       
Asthma in children 
from second hand 
smoke 
      
Low birth weight in 
babies       
Emphysema       
 
When you smoked, how many 
times did you try to quit 
smoking? 
 
_____________________ 
How long ago did you last 
smoke: 
 Within this month 
 1 -  6 months ago 
 > 6 months ago 
 Over a year ago 
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What did you use to help you quit smoking? (tick as many options as applicable) 
 Smoking medication (Zyban, Champix) /NRTs (patches, gum, inhaler, lozenges) 
 Rung the Quitline 
 Web and internet support (Quitnow website, Quitcoach, etc) 
 Used a quit smoking app (such as My QuitBuddy or Quit For You, Quit For Two) 
 Asked your doctor for help to quit (including health nurses, Aboriginal Medical Services) 
 Asked a pharmacist/other health professional for advice on quitting 
 Taken part in Quit smoking programs (individual or group) 
 Gave up on my own 
 Other please specify__________________________ 
 
On your last quit attempt, what helped you stop smoking? (one option only) 
 Smoking medication (Zyban, Champix) /NRTs (patches, gum, inhaler, lozenges) (1) 
 Rung the Quitline (2) 
 Web and internet support (Quitnow website, Quitcoach, etc) (3) 
 Used a quit smoking app (such as My QuitBuddy or Quit For You, Quit For Two) (4) 
 Asked your doctor for help to quit (including health nurses, Aboriginal Medical Services) (5) 
 Asked a pharmacist/other health professional for advice on quitting (6) 
 Taken part in Quit smoking programs (individual or group) (7) 
 Gave up on my own (8) 
 Other (9) 
 
Thinking about stopping smoking, what made you want to quit? (tick as many as applicable) 
 Improve my health & fitness 
 Health scare (e.g. pneumonia, coughing fits, heart attack) 
 Bad for my health 
 Had an infection (cough/ cold/ flu/ chest) 
 Family and friends 
 I became pregnant or my partner became pregnant 
 Children in the house/children health/role model for children 
 Family history of illness 
 Know someone who is ill or died from smoking related illness 
 Costs of smokes 
 Physical appearance (smell, causing aging, discolouring of teeth or skin) 
 Advertising and promotions (health warnings, anti-smoking advertising, health information)  
 Smoking support groups/programs 
 Doctor or health worker 
 Just stopped or just wanted to 
 
4 
 
Did anyone try encourage or support you to 
quit smoking?  
 Yes  
 No 
Who was trying to get you to quit? (tick as 
many as applicable) 
 Partner, husband or wife  
 Your children  
 Brothers or sisters  
 Parents  
 Other family (aunts, uncles) 
 Friend or house mate or work colleague (6) 
 Doctor or health worker (7) 
 
 
On a scale of 1 to 10, how much did you want to quit? 
______________________________________________________________ 
Not at all 1 2 3 4 5 6 7 8 9 10 ALOT 
 
Where do people smoke in your house: 
 Inside the house 
 Inside the house, but only certain rooms 
 Outside the house, veranda or yard 
 Smoking is not allowed inside or outside my house 
 
How do you feel about the following statements: 
 Strongly 
agree  
Somewhat 
agree 
Neither 
agree nor 
disagree  
Somewhat 
disagree 
Strongly 
disagree  
It was or is difficult to quit 
smoking because everyone 
smokes around me  
          
It is better to smoke away from 
children and other adults            
It is better to smoke outside the 
house           
I think it is OK for people to 
smoke close to 
public/community buildings 
(clinic, store/shops, church) 
          
Quitting smoking is good money 
wise (financially)            
If I had my time over again, I 
would not have started smoking            
I think it is good to have support 
of friends and family when 
quitting smoking  
          
Smoking is generally 
disapproved of in my 
community 
 
          
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Where would your family/friends who smoke go for help to quit smoking? (more than one option allowed) 
 Congress Clinic - Doctor, Health or Tobacco work 
 Ouitline 
 Internet or quit support apps 
 Friends and family who have quit in the past 
 
Do you know about these services 
 Yes No Maybe 
Quitline       
My quit buddy app       
Quitting support 
websites (Quitnow, 
Quit Coach) 
      
 
 
Can you suggest other people whom we could talk to? Contact details (email, phone, house # for 
community sample) 
 
 
 
Thanks very much for doing this survey. We'd like to follow up with you again in 8 months time. To do 
this, could we please get your name, and phone number or email: 
Name__________________ 
Phone number_____________________ 
Email____________________________ 
 
Sometimes we find that people have moved when we try to contact them again. It would be very helpful if you 
could give us the contact details (phone or house #) of someone close to you (family or friend) who would be 
happy for us to contact them if we are unable to reach you. We would only get in touch with that person if we 
were unable to contact you directly and we would tell them our reason for contacting you. 
Name____________________________ 
Phone number__________________________ 
 
Thank you for doing the survey! 
For more information contact: Alyson Wright 0458967021 u3228691@anu.edu.au OR my supervisor Ray 
Lovett 0261255619 or raymond.lovett@anu.edu.au 
 
This research has been approved by Central Australian Human Research Ethics Committee and ANU 
Human Research Ethics Committee (Protocol 2016/472). If you have any concerns or complaints 
about this research, please contact: Ethics Manger ANU Human Research Ethics Committee. Phone: 
02 61253427 
 
Smoking survey – follow-up – current smoker 
 
Late last year, you participated in a survey about smoking. We talked to people in your community, and 
other communities in central Australia. We are following up with all participants to see if there any 
changes since we last talked to you. This survey should take about 10-20 minutes to complete.  
 
You can say no to doing this survey and you don't have to answers any questions. All your answers will be 
kept secret and secure. We will only report back on the group responses and will not name anyone in the 
final report. We will provide this report to Congress for review and approval before it published. 
 
1. Are you a  
 Current smoker 
 Ex-smoker, quit smoking in 
the last 6-9 months 
 Ex-smoker 
 
2. Have you visited the 
clinic/Congress since we last 
spoke with you? 
 Yes 
 No 
 Not sure/can't remember 
If “no” or “not sure” – go to 7 
 
3. Why did you go to the clinic? 
 Unwell, sick 
 General Health Check 
 Get help to stop smoking 
 Other reasons 
 
4. Were you asked about your 
smoking when you visited the 
clinic/Congress? 
 Yes 
 No 
 Can't remember 
 
5. Were you offered 
advice/help/support about 
smoking and quitting smoking? 
 Yes 
 No 
 Can't remember 
 
6. If you were offered support to 
quit smoking, what was it: 
 
7. What age did you start smoking? 9. How often do you smoke 
 Everyday 
 Weekly or less than weekly 
 
13. Did you try to quit since we spoke to 
you last (6-9 months ago)? 
 Yes 
 No 
8. What were your reasons for starting 
to smoke? 
 Just wanted to try it 
 All my family and friends were 
smoking 
 I thought it would make me look 
cool 
 Peer pressure or pressured by 
friends to try it 
 I thought it would help me cope 
with stressful times 
 To be treated as an adult 
 Other reasons 
 
Do you chew tobacco? 
 Yes 
 Sometimes 
 No 
10. How soon after waking do you 
usually have your first smoke  
 5 minutes 
 6-30 minutes 
 31 - 60 minutes 
 Over an hour + 
 
11. On average, how many cigarettes 
would you smoke each day/week?  
 
 
12. Do you share your packet of 
smokes with others? 
 Yes, always 
 Yes, sometimes 
 No, never 
14. When did you last try to quit smoking? 
 Within this month 
 1 -  6 months ago 
 > 6 months ago 
 Over a year ago 
 
15. How many times did you try to quit 
since we last spoke to you (6-9 months 
ago)? 
 
16. When you quit, how long did you go 
without smoking: 
 1-7days 
 1-3 weeks 
 1-2 months 
 3-6 months 
 
 
 
 
17. What did you use to help you quit smoking (tick as many options as needed) 
 Asked your Clinic/Congress for help to quit (including nurses, health workers, doctor) 
 Smoking medication (Zyban, Champix) /NRTs (patches, gum, inhaler, lozenges) 
 Rung the Quitline 
 Web and internet support (Quitnow website, Quitcoach, etc) 
 Used a quit smoking app (such as My QuitBuddy or Quit For You, Quit For Two) 
 Asked a pharmacist/other health professional for advice on quitting 
 Taken part in Quit smoking programs (individual or group) 
 Gave up on my own 
 Other 
11. Within the last 6-9 months, did anybody you know 
try to get you to quit smoking? 
 Yes 
 No 
 
13. How much do you want quit : 
1------2----3-----4--------5---6------7------8-------9---------10 
Not much     A lot 
12. Who was trying to get you to quit? (more than one 
option allowed) 
 Partner, husband or wife 
 Your children 
 Brothers or sisters 
 Parents 
 Doctor or health worker or nurse 
 Other family (aunts, uncles) 
 Friend or house mate or work colleague 
 
14. Can breathing in someone's smoke harm people 
other than the smoker?  
 Yes 
 Maybe 
 No 
 Don't know 
 
15. Do you think smoking is bad for your health? 
 Yes 
 No 
 Maybe 
 Don't know 
 
16. Do you think smoking will make you sick in the 
future? 
 Certain or very likely 
 Somewhat likely 
 50/50 
 Not likely 
 Very unlikely 
 
17.  Is smoking a risk factor for the following diseases 
or illnesses: 
 Yes No Don't 
Know 
Heart disease and heart attack       
Lung cancer       
Strokes       
Problems with diabetes       
Trouble breathing       
Illness and death in non-
smokers       
Asthma in children from 
second hand smoke       
Low birth weight in babies       
Emphysema       
 
18. What chemicals or substances are in cigarettes? 
(tick all that you know) 
 Tar / used to make roads 
 Carbon monoxide / car exhaust fumes 
 Nicotine 
 Ammonia / cleaning products 
 Sulfuric acid / battery acid 
 Arsenic / rat posion 
 
19. When someone stops smoking, what health or other benefits will occur? 
 Yes No Not sure 
All nicotine and cigarette by-products gone from the body       
Improved sense of taste and smell       
Improved blood flow and circulation       
Halved risk of heart disease after 1 year       
Less likely to suffer from stress       
More money       
 
 
20.  Where do people smoke in your house? 
 Inside the house 
 Inside the house, but only certain rooms 
 Outside the house, veranda or yard 
 Smoking is not allowed inside or outside my house 
 
21. How likely are you to? 
 Very 
likely 
Some
what 
likely 
Not very 
likely 
Not at 
all likely 
Not 
sure 
Ask a visitor who smokes not to smoke inside your house           
Ask someone not to smoke if children are present           
Post a sign on your home stating that your house is smoke-free           
 
22. How do you feel about the following statements? 
 Strongly 
agree 
Somewhat 
agree 
Neither 
agree 
nor 
disagree 
Somewhat 
disagree 
Strongly 
disagree 
It was or is difficult to quit smoking because everyone 
smokes around me           
It is better to smoke away from children and other adults           
It is better to smoke outside the house           
I think it is OK for people to smoke close to 
public/community buildings (clinic, store/shops, church)           
Quitting smoking is good money wise (financially)           
If I had my time over again, I would not have started 
smoking           
I think it is good to have support of friends and family 
when quitting smoking           
Smoking is generally disapproved of in my community           
 
23. What services would you use to help you quit 
smoking? (more than one option allowed) 
 Congress Clinic - Doctor, Health or Tobacco 
worker 
 Ouitline 
 Internet or quit support apps 
 Friends and family who have quit in the past 
 Other, _____________________ 
 
24. Do you know about these services 
 Yes No Maybe 
Quitline       
My quit buddy app       
Quitting support websites 
(Quitnow, Quit Coach)       
 
 
 
Thank you. In case we need to follow up with you again, can we please get your contact details and name. If you 
would like a copy of the final report, please add your email or postal address. If you have concerns about this work, 
please speak with the main researcher, Alyson Wright on 0458967021. Or you can contact her supervisor, Dr Ray 
Lovett on raymond.lovett@anu.edu.au or the ANU Human Research Ethics Committee on 02 6125 3427. 
 
Name 
 
Phone number 
 
Email 
 
Address 
 
 
 
Signature:
Date: 
 
 
Reimbursement: 
 
 
 
 
 
 
 
 
 
 
 
 
Smoking survey – follow-up – Ex-smoker, 9+months 
 
Late last year, you participated in a survey about smoking. We talked to people in your community, and 
other communities in central Australia. We are following up with all participants to see if there any 
changes since we last talked to you. This survey should take about 10-20 minutes to complete.  
 
You can say no to doing this survey and you don't have to answers any questions. All your answers will be 
kept secret and secure. We will only report back on the group responses and will not name anyone in the 
final report. We will provide this report to Congress for review and approval before it published. 
 
1. Are you a  
 Current smoker 
 Ex-smoker, quit smoking in the last 6-9 months 
 Ex-smoker 
1a. Do you chew tobacco? 
 Yes 
 No 
 
2. Have you visited the clinic/Congress since we last 
spoke with you? 
 Yes 
 No 
 Not sure/can't remember 
If “no” or “not sure” – go to 5 
 
3. Why did you go to the clinic? 
 Unwell, sick 
 General Health Check 
 Get help to stop smoking 
 Other reasons 
 
4. Were you asked about your smoking when 
you visited the clinic/Congress? 
 Yes 
 No 
 Can't remember 
 
5. What age did you start smoking? 
 
 
6. What were your reasons for starting to smoke? 
 Just wanted to try it 
 All my family and friends were smoking 
 I thought it would make me look cool 
 Peer pressure or pressured by friends to try it 
 I thought it would help me cope with stressful 
times 
 To be treated as an adult 
 Other, please explain
 
7. Do you think smoking is bad for your health? 
 Yes 
 No 
 Maybe 
 Don't know 
 
8. Do you think smoking will make you sick in the 
future? 
 Certain or very likely 
 Somewhat likely 
 50/50 
 Not likely 
 Very unlikely 
 
 
9.  Is smoking a risk factor for the following diseases 
or illnesses: 
 Yes No Don't 
Know 
Heart disease and heart attack       
Lung cancer       
Strokes       
Problems with diabetes       
Trouble breathing       
Illness and death in non-
smokers       
Asthma in children from 
second hand smoke       
Low birth weight in babies       
Emphysema       
 
10. What chemicals or substances are in cigarettes? 
(tick all that you know) 
 Tar / used to make roads 
 Carbon monoxide / car exhaust fumes 
 Nicotine 
 Ammonia / cleaning products 
 Sulfuric acid / battery acid 
 Arsenic / rat poison 
 
11. When someone stops smoking, what health or 
other benefits will occur? 
 Yes No Not 
sure 
All nicotine and cigarette by-products 
gone from the body       
Improved sense of taste and smell       
Improved blood flow and circulation       
Halved risk of heart disease after 1yr       
Less likely to suffer from stress       
More money       
 
12.  Where do people smoke in your house? 
 Inside the house 
 Inside the house, but only certain rooms 
 Outside the house, veranda or yard 
 Smoking is not allowed inside or outside my house
 
13. How likely are you to: 
 Very 
likely 
Some
what 
likely 
Not very 
likely 
Not at 
all likely 
Not 
sure 
Ask a visitor who smokes not to smoke inside your house           
Ask someone not to smoke if children are present           
Post a sign on your home stating that your house is smoke-free           
 
14. How do you feel about the following statements? 
 Strongly 
agree 
Somewhat 
agree 
Neither 
agree 
nor 
disagree 
Somewhat 
disagree 
Strongly 
disagree 
It was or is difficult to quit smoking because everyone 
smokes around me           
It is better to smoke away from children and other adults           
It is better to smoke outside the house           
I think it is OK for people to smoke close to 
public/community buildings (clinic, store/shops, church)           
Quitting smoking is good money wise (financially)           
If I had my time over again, I would not have started 
smoking           
I think it is good to have support of friends and family 
when quitting smoking           
Smoking is generally disapproved of in my community           
 
15. What services would you advise your 
family/friends who smoke to use to quit smoking? 
(more than one option allowed) 
 Congress Clinic - Doctor, Health or Tobacco 
worker 
 Ouitline 
 Internet or quit support apps 
 Friends and family who have quit in the past 
 Other, _________________________ 
16. Do you know about these services 
 Yes No Maybe 
Quitline       
My quit buddy app       
Quitting support 
websites (Quitnow, 
Quit Coach) 
      
 
 
Thank you. In case we need to follow up with you again, can we please get your contact details and name. If you 
would like a copy of the final report, please add your email or postal address. If you have concerns about this work, 
please speak with the main researcher, Alyson Wright on 0458967021. Or you can contact her supervisor, Dr Ray 
Lovett on raymond.lovett@anu.edu.au or the ANU Human Research Ethics Committee on 02 6125 3427. 
Name 
 
Phone number 
 
Email 
 
Address 
 
Signature:
Date: 
 
 
Reimbursement: 
 
Smoking survey – follow-up – Ex-smoker 6-9 months 
 
Late last year, you participated in a survey about smoking. We talked to people in your community, and 
other communities in central Australia. We are following up with all participants to see if there any 
changes since we last talked to you. This survey should take about 10-20 minutes to complete.  
 
You can say no to doing this survey and you don't have to answers any questions. All your answers will be 
kept secret and secure. We will only report back on the group responses and will not name anyone in the 
final report. We will provide this report to Congress for review and approval before it published. 
 
1. Are you a  
 Current smoker 
 Ex-smoker, quit smoking in 
the last 6-9 months 
 Ex-smoker 
1a. Do you chew tobacco? 
 Yes 
 No 
 
2. Have you visited the 
clinic/Congress since we last 
spoke with you? 
 Yes 
 No 
 Not sure/can't remember 
If “no” or “not sure” – go to 7 
 
3. Why did you go to the clinic? 
 Unwell, sick 
 General Health Check 
 Get help to stop smoking 
 Other reasons 
 
4. Were you asked about your 
smoking when you visited the 
clinic/Congress? 
 Yes 
 No 
 Can't remember 
 
5. Were you offered 
advice/help/support about 
smoking and quitting smoking? 
 Yes 
 No 
 Can't remember 
 
6. If you were offered support to 
quit smoking, what was it: 
 
 
7. What age did you start smoking? 
 
8. What were your reasons for starting to smoke? 
 Just wanted to try it 
 All my family and friends were smoking 
 I thought it would make me look cool 
 Peer pressure or pressured by friends to try it 
 I thought it would help me cope with stressful 
times 
 To be treated as an adult 
 Other reasons 
 
9.  How long ago did you quit smoking? 
 1-3 weeks ago 
 1-2 months ago 
 3-6 months ago 
 6+ months ago 
 
10. What did you use to help you quit smoking (tick as 
many options as needed) 
 Asked your Clinic/Congress for help to quit 
(including nurses, health workers, doctor) 
 Smoking medication (Zyban, Champix) /NRTs 
(patches, gum, inhaler, lozenges) 
 Rung the Quitline 
 Web and internet support (Quitnow website, 
Quitcoach, etc) 
 Used a quit smoking app (such as My QuitBuddy 
or Quit For You, Quit For Two) 
 Asked a pharmacist/other health professional for 
advice on quitting 
 Taken part in Quit smoking programs (individual 
or group) 
 Gave up on my own 
 Other 
 
 
 
11. Within the last 6-9 months, did anybody you know 
try to get you to quit smoking? 
 Yes 
 No 
 
13. How much do you want quit  
1—2—3—4—5—6—7—8—9—10 
Not much   Alot 
12. Who was trying to get you to quit? (more than one 
answer allowed) 
 Partner, husband or wife 
 Your children 
 Brothers or sisters 
 Parents 
 Doctor or health worker or nurse 
 Other family (aunts, uncles) 
 Friend or house mate or work colleague 
 
14. Can breathing in someone's smoke harm people 
other than the smoker?  
 Yes 
 Maybe 
 No 
 Don't know 
 
15. Do you think smoking is bad for your health? 
 Yes 
 No 
 Maybe 
 Don't know 
 
16. Do you think smoking will make you sick in the 
future? 
 Certain or very likely 
 Somewhat likely 
 50/50 
 Not likely 
 Very unlikely 
 
17.  Is smoking a risk factor for the following diseases 
or illnesses: 
 Yes No Don't 
Know 
Heart disease and heart attack       
Lung cancer       
Strokes       
Problems with diabetes       
Trouble breathing       
Illness and death in non-
smokers       
Asthma in children from 
second hand smoke       
Low birth weight in babies       
Emphysema       
 
18. What chemicals or substances are in cigarettes? 
(tick all that you know) 
 Tar / used to make roads 
 Carbon monoxide / car exhaust fumes 
 Nicotine 
 Ammonia / cleaning products 
 Sulfuric acid / battery acid 
 Arsenic / rat posion 
 
19. When someone stops smoking, what health or 
other benefits will occur? 
 Yes No Not 
sure 
All nicotine and cigarette by-
products gone from the body       
Improved sense of taste and 
smell       
Improved blood flow and 
circulation       
Halved risk of heart disease 
after 1 year       
Less likely to suffer from 
stress       
More money       
 
 
20.  Where do people smoke in your house 
 Inside the house 
 Inside the house, but only certain rooms 
 Outside the house, veranda or yard 
 Smoking is not allowed inside or outside my hous
Q28 How likely are you to: 
 Very 
likely 
Some
what 
likely 
Not very 
likely 
Not at 
all likely 
Not 
sure 
Ask a visitor who smokes not to smoke inside your house           
Ask someone not to smoke if children are present           
Post a sign on your home stating that your house is smoke-free           
 
Q29 How do you feel about the following statements: 
 Strongly 
agree 
Somewhat 
agree 
Neither 
agree 
nor 
disagree 
Somewhat 
disagree 
Strongly 
disagree 
It was or is difficult to quit smoking because everyone 
smokes around me           
It is better to smoke away from children and other adults           
It is better to smoke outside the house           
I think it is OK for people to smoke close to 
public/community buildings (clinic, store/shops, church)           
Quitting smoking is good money wise (financially)           
If I had my time over again, I would not have started 
smoking           
I think it is good to have support of friends and family 
when quitting smoking           
Smoking is generally disapproved of in my community           
 
Q30 Where would you or your family/friends who 
smoke go for help to quit smoking? (more than one 
option allowed) 
 Congress Clinic - Doctor, Health or Tobacco 
worker 
 Ouitline 
 Internet or quit support apps 
 Friends and family who have quit in the past 
 
 
Q31 Do you know about these services 
 Yes No Maybe 
Quitline       
My quit buddy app       
Quitting support 
websites (Quitnow, 
Quit Coach) 
      
 
Q38 Thank you. In case we need to follow up with you again, can we please get your contact details and name. If you 
would like a copy of the final report, please list your email or postal address. If you have concerns about this work, 
please speak with the main researcher, Alyson Wright on 0458967021. Or you can contact her supervisor, Dr Ray 
Lovett on raymond.lovett@anu.edu.au or the ANU Human Research Ethics Committee on 02 6125 3427. 
Name 
Phone number 
Email 
Address
Signature:   Date:     Reimbursement: 
 
  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Appendix 5. 
Appendix 5. Additional Tables of data from Central Australian Smoking Survey, 
2016-17 
 
Table 1 provides additional data for Figure 10, page 50. 
Table 1. Smoking related knowledge of direct health effects in a sample of 
smokers and ex-smokers in Central Australia, 2016-17* 
 
Questions and responses Total % (n) Town  Remote 
adjusted 
odds ratio 
(CI) p value 
Does smoking 
cause lung 
cancer?  
 
yes 
no 
93.3 (148) 
6.9 (11) 
92.9 (79) 
7.1 (6) 
 
93.3 (70) 
6.7 (5) 
0.90 
(0.26–3.13) 
0.876 
Does smoking 
cause heart 
disease or 
heart attacks? 
 
yes 
no  
89.4 (144) 
10.6 (17) 
 
 
88.2 (75) 
11.8 (10) 
90.8 (69) 
9.2 (7) 
0.63 
(0.22–1.82) 
0.390 
Does smoking 
make diabetes 
worse? 
 
yes 
no 
54.4 (86) 
45.6 (72) 
 
60.7 (51) 
39.3 (33) 
 
52.7 (39) 
47.3 (35) 
1.79 
(.91–3.51) 
0.090 
Does smoking 
cause low 
birth weight in 
babies?  
 
yes 
no  
76.7 (122) 
23.3 (37) 
 
 
82.3 (70) 
17.7 (15) 
70.3 (52) 
29.7 (22) 
2.04   
(0.91–4.58) 
0.080 
Does smoking 
cause strokes? 
 
 
yes 
no 
77.5 (124) 
22.5 (36) 
 
81.2 (69) 
18.8 (16) 
73.3 (55) 
26.7 (20) 
 
1.47 
(0.67–3.23) 
0.340 
Does smoking 
cause 
emphysema? 
 
yes 
no 
76.9 (120) 
23.1 (36) 
 
87.1 (74) 
12.9 (11) 
64.8 (46) 
35.2 (25) 
3.8 
(1.62–8.94) 
0.002 
Correct 
response to all 
six questions 
correct 
incorrect 
43.5 (67) 
56.5 (87) 
 
48.8 (41) 
51.2 (43) 
37.1 (22) 
62.9 (44) 
1.72 
(0.86–3.42) 
0.120 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. No includes participants who answered ‘don’t know’. Odds ratios are 
adjusted for age and gender. 
 
 
 
 
 
 
 
Table 2 provides additional data for Figure 11, page 51. 
Table 2. Knowledge of second hand risks of smoking in a sample of smokers and 
ex-smokers, Central Australia 2016-17* 
 
Questions and responses  
% (n)  Total Town Remote 
adjusted 
odds ratio 
(CI) p value 
Does smoking cause 
asthmas in children 
from second-hand 
smoke?  
 
yes 
no 
84.2 (133) 
15.8 (25) 
 
88.2 (75) 
11.8 (10) 
79.5 (58) 
20.5 (15) 
1.83 
(0.72–4.63) 
0.210 
Does smoking cause 
illness/death in non-
smokers?  
yes 
no 
66.7 (106) 
33.3 (53) 
 
 
70.6 (60) 
29.4 (25) 
62.2 (46) 
37.8 (28) 
1.45 
(0.70–3.01) 
0.320 
Can breathing in 
some else’s cigarette 
smoke affect a non-
smoker?  
 
yes 
no 
84.6 (137) 
15.4 (25)  
89.4 (76) 
10.6 (9) 
79.2 (61) 
20.8 (16) 
1.12 
(0.80-1.58) 
0.509 
Correct response to 
all three question s 
yes 
no 
60.1 (95) 
39.9 (63) 
65.8 (58) 
34.2 (29) 
53.4 (39) 
46.6 (34) 
1.70 
(0.84–3.45) 
0.140 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. No includes participants who answered ‘don’t know’. Odds ratios are 
adjusted for age and gender. 
 
Table 3 provides additional data for Figure 12, page 52. 
Table 3. Knowledge of quit services in a sample of smokers and ex-smokers in 
Central Australia, 2016-17* 
Services and 
response % (n) Total Town Remote 
adjusted odds 
ratio (CI) p value 
Quitline 
 
yes 
no 
 
68.9 (111)  
31.1 (50)  
80.0 (68)  
20.0 (17) 
 
56.6 (37) 
43.4 (33) 
 
3.45 
(1.60–7.44) 
 
0.002 
Quit 
websites  
yes 
no 
 
31.6 (49) 
68.4 (106) 
 
36.6 (30) 
63.4 (52) 
 
26.0 (19)  
74.0 (54) 
 
1.78 
(0.84–3.80) 
0.134 
Quit apps  yes 
no  
27.1 (42) 
72.9 (113) 
32.9 (27)  
67.1 (55) 
20.6 (15) 
79.4 (58) 
1.93 
(0.87–4.27) 
0.104 
*Results are based on the baseline survey sample (n=165). Missing or refused responses are excluded 
from calculations of proportions. Odds ratios are adjusted for age and gender. 
 
 
 
 
 
 
 Table 1. Change in the knowledge of direct health effects in a sample of followed 
smokers and ex-smokers, Central Australia 2016-2017* 
 
Question and responses % (n) baseline  follow-up 
Relative % 
difference p value 
Does smoking cause lung 
cancer?  
 
Yes 
No 
95.2 (79) 
4.8 (4) 
 
98.8 (84) 
1.2 (1) 
+3.6 
-3.6 
 
0.125 
Does smoking cause 
heart disease or heart 
attacks? 
 
Yes  
No 
 
92.9 (78) 
7.1 (6) 
98.8 (84) 
1.1 (1) 
 
+5.9 
-6.0 
0.313 
Does smoking cause 
complications with 
diabetes?  
 
Yes  
No 
 
56.1 (46) 
43.9 (36) 
 
 70.6 (60) 
 29.4 (25) 
 
+14.5 
-14.5 
0.036 
Does smoking cause low 
birth weight in babies? 
 
Yes  
No 
 
77.5 (66) 
20.5 (17) 
89.4 (76) 
10.6 (9) 
 
+11.9 
-9.9 
0.049 
Does smoking cause 
strokes?  
 
Yes  
No 
 
81.0 (68) 
29.0 (26) 
96.5 (82) 
3.5 (3) 
+15.5 
-25.5 
 
<0.001 
Does smoking cause 
emphysema?  
 
Yes  
No 
 
 80.3 (65) 
19.7 (16) 
97.6 (82) 
2.4 (2) 
+17.3 
-17.6 
0.001 
Correct response to all six 
questions  
Yes 
No 
46.8 (37) 
53.2 (42) 
62.4 (53) 
37.6 (32) 
+15.6 
-15.6 
0.01 
*Results are based on follow-up survey (n=86). Missing or non-response was excluded from the 
analysis. No includes participants who answered ‘don’t know’. 
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Analysing aggregate clinical data to support evaluation of the 
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Abstract 
Aim: To determine an appropriate method for analysing aggregate clinical data for the 
Australian Government’s Tackling Indigenous Smoking program evaluation and to 
assess if funding to services contributed to improved clinical processes and outcomes 
for smokers, 2014-2016. 
 
Method: Retrospective cohort study of aggregate clinical data from 152 Aboriginal 
Community Controlled Health Services, 2014-2016. A multivariable analysis was 
undertaken to assess if outcomes were associated TIS program funding. 
 
Results: From 2014 to 2016, the rate of reporting of client smoking status was 1.58 
times (95% CI 1.30-1.91, p value <0.001) greater in services funded for the Tackling 
Indigenous Smoking program than services not funded, after controlling for the 
dispersion in number of clients by state, remoteness and health service. The recording 
of smoking status was highest for funded services in remote areas (RR=6.55, 95%CI 
5.18–8.27, p value<0.001). In 2016, funded services were also more likely to record 
smoking status in clients than services not funded (1.11, 95%CI 1.00–1.28, p 
value<0.001). There were no differences in the number of smokers, ex-smokers or 
non-smokers over time. 
 
Conclusion: This study found an improved recording of client smoking status in 
services funded under the TIS program. Existing evidence suggests that following up 
smokers with clinical interventions could be associated with reducing smoking rates 
in the long term. The public health importance of this study has been in establishing a 
method for analysing aggregate health service data in program evaluation. 
 
Box 
The known: National Key Performance Indicators (nKPI) reporting from 2012-2016 
reported improved recording of smoking status in clients of Aboriginal and Torres 
Strait Islander primary healthcare providers. 
The new: We found improvements in recording of smoking status were better in 
services funded by the Australian Government’s Tackling Indigenous Smoking 
program from 2014-2016. 
The implications: Improved recording of smoking status will support a clinical 
emphasis on smoking and help to monitor smoking prevalence in clients. This study 
will inform future methods of nKPI data analysis for program evaluation. 
Introduction 
Targeting smokers in health service encounters with repeated unambiguous advice on 
smoking risks and quit options are effective.1-3 Screening of smoking status should 
assist in identifying and targeting smokers and will aid in monitoring of smoking 
prevalence in clients over time. However, prior studies of Aboriginal and Torres Strait 
Islander people in Australia identified that brief interventions, advice and counselling 
services are not routinely available or well-targeted for this population.4-6 
 
In 2016, the Australian Government funded the Tackling Indigenous Smoker (TIS) 
program which reworked a previous program, the Tackling Smoking and Healthy 
Lifestyle program.7, 8 The largest portion of funding was provided to Aboriginal 
Community Controlled Health Services to support the development of local 
community health promotion campaign. In addition to health promotion, it was 
assumed that these services were best placed to identify Aboriginal and Torres Strait 
Islander smokers and to deliver smoking cessation support through their clinic 
services. Clinical data on smoking should enhance the services ability to monitor 
changes in clients over time. Further, screening for smoking helps to reinforce the 
work of health promotion and supports the efforts of other broader population health 
interventions.9 
 
This study presents a method for analysing aggregate clinical data from services 
funded to deliver primary healthcare to Aboriginal and Torres Strait Islander people to 
inform the TIS program evaluation. Our aim was to determine an appropriate method 
for analysing the aggregate clinic data for use in evaluation and to assess if targeted 
funding under the TIS program contributed to improve recording and outcomes of 
smoking status in clients. 
Method 
Study population 
The study was a retrospective cohort study of primary health services for Aboriginal 
and Torres Strait Islander people, which included 233 services who provide National 
Key Performance Indicators (nKPIs) data.10 Data extracted from their client 
information system is provided via a secure web-based reporting tool, the Online 
Community Health Reporting Environment10 and collectively analysed by the 
Australian Institute of Health and Welfare in annually.11-13 The dataset had not 
previously been used in an analytical study or in program evaluation. 
National Key Performance Indicator data 
The broad purpose of nKPI reporting is to provide evidence to: (a) inform policy and 
program development; (b) monitor Aboriginal and Torres Strait Islander primary 
health care funding; and, (c) support Continuous Quality Improvement in the delivery 
of primary health care services to Aboriginal and Torres Strait Islander people. The 
nKPI data is aggregate data at the service level and includes process and outcomes 
variables on three key indicator areas: maternal and child health, preventive health 
and chronic disease management. 
 
The nKPI data has been collected and reported on since July 2012, with a total of 10 
reporting periods. There has been an increase in the number of services reporting 
nKPIs from 90 services in 2012 to 241 services in 2016. Our intention was to analyse 
all the years of data from 2012 to Dec 2016. However, there were data access 
restrictions on data from 2012 to June 2014 and the last six-months of data collected 
in the 2016 were not available due to a data extraction fault. Hence, analyses were 
restricted to available data in the following years: June 2014 to June 2016. 
 
 
Figure 1 inserted here 
 
Study variables 
The study outcomes of interest were the number of clients with smoking status 
recorded and smoking status. Exposure was defined as an nKPI organisation 
(n=44/152) that was funded either directly or indirectly (via consortium 
arrangements) by the Australian Government’s TIS program. Other explanatory 
variables used in the analysis were remoteness, client numbers, state or territory and 
year of funding. 
 
Organisations excluded from the study 
Services which did not have three time points of data and/or services where the 
definition of regular clients changed over the time periods were excluded from the 
study.13 In total 65% of services (n= 152/233 services) were included in the study. 
This included 44 TIS currently funded services compared with 108 non-TIS funded 
services. The nKPI definition of client is a person who attended the clinic three times 
in the last two years.11 Questions regarding smoking status only apply to adult clients, 
15+ years.  
Statistical analysis 
Descriptive analysis was undertaken to examine the characteristics of services funded 
for TIS (TIS services) and services not funded for TIS (non-TIS services). This 
included calculating proportions on services characteristics, including: client numbers, 
number of services by state or territory, and remoteness.  
 
The multivariable analysis examined trends over time from 2014-2016 for numbers of 
clients with a smoking status recorded and clients smoking status. A generalized 
linearized model, using random effects, was used in the multivariable analysis to 
calculate incident rate ratios (referred to as reporting ratio), 95% confidence intervals 
and p values. Explanatory variables of remoteness and year of funding were 
controlled for in the model, including interaction between these variables and the 
outcome. All analysis results were undertaken in Stata v. 13 and graphs were prepared 
in Excel. 
Data access and ethics 
Data access permission and ethics approval for the research protocol (Protocol 
4/2016).was granted by the Australian Government Department of Health. 
Results 
Descriptive analysis of the study services  
In total 152 services were included in the study, 44 were funded for TIS and 108 were 
not funded (see Table 5). The dispersion of services in TIS funded services and non-
TIS funded services differs slightly with more non-TIS funded services found in 
remote areas and differences across states (see Table 5). 
 
Table 1 inserted here 
 
In 2016, 81,187 clients accessed TIS funded services. This is comparable to client 
numbers (n=85,098) at non-TIS funded services. There is variation in proportion of 
clients across state and remoteness. The largest numbers of clients of TIS funded 
services were from New South Wales (n=17,147), Northern Territory (n=19,641) and 
Queensland (n=28,162).  
Recording of smoking status 
The aggregate proportion of clients with smoking status recorded in TIS funded 
services increased from 85% in 2014 to 88% in 2016. In comparison, non- TIS funded 
services peaked in 2015 at 87% and declined in 2016 to 80% of clients with a 
recorded smoking status (see Figure 2).  
 
Figure 2 inserted here 
 
The reporting ratio is 1.58 greater (95%CI 1.30-1.91, p value <0.001) in TIS services 
funded from 2014-2016 after controlling state and remoteness, see Table 2. The 
recording of smoking status was higher for TIS funded services in remote areas 
(RR=6.55, 95%CI 5.18–8.27, p value<0.001) compared with similar services in 
remote areas that are not funded and with those services in other locations particularly 
urban and inner regional. In 2016, the first year of the TIS program, funded services 
were also more likely to record smoking status in clients than services not funded 
(1.11, 95%CI 1.00–1.28, p value<0.001). 
 
Table 2 inserted here 
 
Smoking status 
Over half of all clients (53% in all years) attending these services identified as current 
smokers in each period from 2014-2016 (see Figure 3). Smaller proportions identified 
as ex-smokers (14% in 2014, 14% in 2015,15% in 2016). Just over a third of clients 
identified as non-smokers across the years from 2015-16. Specifically, those clients 
identified as non-smokers: 33% in 2014, 32% in 2015, 32% in 2016. TIS funding did 
not result in any change in proportions of current smokers, ex-smokers or non-
smokers in 2014, 2015, and 2016 (Table 3). 
 
Figure 3 and Table 3 inserted here 
 
Discussion 
Study outcome 
Recording of smoking status could be considered as a first step in enhancing the 
clinical focus to reduce the harms of tobacco use in clients and will lead to the ability 
to monitor tobacco use over time. Our results show that where services have been 
funded by the TIS program there was close to a 60% increased chance of the 
recording of smoking status (recording ratio=1.58, 95%CI 1.30-1.91, p value<0.001) 
(Table 8), after controlling for service and state jurisdictional clustering and 
remoteness. There was no change in outcomes smoking status associated with TIS 
funded. Given that this study included only the first six months under the revised TIS 
program (2016 data), the indicator of smoking status is an important progress 
indicator for the future monitoring of the program.  
 
Remote services funded through the TIS program had increased reporting rates of 
client’s smoking status than all other services. This outcome is important as it sits 
alongside continually higher rates of smoking amongst Aboriginal and Torres Strait in 
remote areas.14 It could be a reflection of awareness of health professionals and 
service priorities in remote areas towards addressing tobacco. Given that remote areas 
are not well serviced in terms of outside referral pathways for quit support,4 this 
process indicator in recording of smoking status is important. This outcome could be a 
precursor of future declines in smoking rates of clients using these remote services, 
particularly where services have intensive support available to encourage quit 
attempts. 
 
At this early stage of the revised TIS program, many services funded were still in 
recruitment phase, writing their action plans, training staff and gearing up for 
implementation of activities and campaigns.15 It is likely that changes in smoking 
prevalence need longer periods of time and won’t be realised until much later in the 
delivery phase, such lag times issues are well-known in program delivery.16  
 
Overall, there were high levels of recording smoking status in clients across most 
services included in this study (<80% clients have a smoking status recorded). 
Although the frequency of updating smoking status cannot be determined, if identified 
smokers are followed through with brief intervention or quit advice and referrals to 
intensive support every visit, it is likely better outcomes in smoking cessation among 
those clients will eventuate.17, 18  
Study strengths and limitations 
Examining nKPI data did not require significant investment or additional resources 
and extended the purpose and value of routinely collected data. Using this data in 
evaluations should also reduce the burden of data collection and analysis on services 
that are primarily responsible for service delivery and program implementation. 
However, using this data only presents a partial picture on effectiveness of clinical 
work undertaken to address smoking. 
 
Further, the study was has an inherent bias because the 2016 TIS funding was a 
targeted funding round to selected primary healthcare services based on the services 
previously funded for Tackling Smoking and Healthy Lifestyles and services 
considered to have greater capacity to deliver tobacco control campaigns and 
activities. This may substantially bias the results due to lack of randomisation. As 
such the services selected for funding may differ from those not, in ways that are not 
captured in the exposures variables. These services may have had greater motivation 
and organisational support to intervene at a clinical level and may overall be better at 
reporting across all nKPI data items. Other confounders may include staff numbers, 
overall budget numbers, proximity and number of other services in the regions and 
other service dynamics, including the support given to motivate clinicians to act. 
There were a large number of services (n=81) excluded from the analysis because of 
lack of data in all three time periods (2014, 2015, 2016). As is often the case with real 
world studies, such limitations are unavoidable. However, these suggest that caution 
should be applied to the findings. 
 
The study was further restricted due to lack of access and availability of all years of 
nKPI data. Data restrictions on early nKPI years 2012-2014 and timeframe of our 
study meant that longitudinal analysis was not able to be undertaken. There would be 
value in considering analysing data in the earlier years, as reports on nKPIs by the 
Australian Institute of Health and Welfare found recording of smoking status in 
clients has improved over time from 64.1% in 2012 to 80.1% in 2015.13  
 
It might also be argued that individual client record data would have improved the 
statistical power of this study. However, reshaping this data would likely have been a 
very inefficient use of time, given the data limitations, small number of variables that 
could be analysed and the somewhat marginal study findings. Further, it was never 
the intention of the services providing the data that it be reshaped to an individual unit 
record level. The Department of Health owns the aggregated data only10 and the 
ownership of individual data on clients remains with each health service. It might be 
worthwhile for a group of services contributing to the nKPI data to collectively 
consider the value of pooling their individual client data, such as has occurred in 
earlier studies by Queensland Aboriginal and Islander Health Council.20 As with 
previous research,20 such data collection and analysis is likely to need an appropriate 
Indigenous organisation to govern the data.21  
Program and evaluation implications 
Analysis of the nKPI data should be considered in the TIS program evaluation going 
forward. Given that there are indications at least within the recording of smoking 
status that differences exist between those services funded and those not funded under 
TIS, ongoing exploration on outcomes is warranted.  
 
Nevertheless, the ongoing analysis of nKPI data should only be considered alongside 
other data sources and field placed evaluation. This is particularly due to very limited 
number of client smoking variables in nKPI dataset. Revisions to the nKPI data could 
consider additional variables that record process and behavioural outcomes on the 
casual pathway to smoking cessation among the health service clients, including quit 
attempts, and referrals to Quit support services. 
 
Even with these additions, any analysis of nKPI should be supplemented with other 
data sources in a evaluation of the TIS program. Other data is particularly important 
given the population health focus of the program. This includes closer examination of 
if the program influences normative and social behaviours of smoking amongst the 
Aboriginal and Torres Strait Islander population.6, 22, 23 Although clinical services and 
associated data are important and can provide some indication of change, the TIS 
program is not solely about supporting clients in the clinical setting and nKPI data has 
reduced value for measuring population, community and regional health outcomes. 
Conclusion 
This study found an improved recording of smoking status for clients accessing 
services funded under the Australian Government’s TIS program. Follow up of 
identified smokers with clinical interventions, such as brief interventions and advice 
on pharmaceuticals that support quit attempts, should be associated with reducing 
smoking rates in the long term.24 Clinical interventions should be considered within a 
health systems approach and particularly may help to support action and reinforce 
messages that are delivered through health promotion and educational campaigns by 
services funded through the TIS program.25  
 
The public health importance of this study has been in establishing the analysis 
process for aggregate health service data in nKPIs and assessing the validity of using 
this data source for population health program evaluation. This study’s value will be 
enhanced if the continued analysis is applied to future waves data. 
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Figure 1. Timeline of National Key Performance Indicators collected and 
Australian Government programs for targeted tobacco control, 2012-2017 (grey 
shading indicates data is not available) 
 
 
 
Table 1. Characteristics of Aboriginal and Torres Strait Islander primary health 
care services, Australia 2014-2016 
Variable Categories 
TIS funded 
organisations 
% (n=44) 
Non-funded 
organisations 
% (n=108) 
Excluded 
from study   
% (n=81)  
Remoteness Urban 
Inner regional 
Outer regional 
Remote 
Very remote 
 
21 (9) 
21 (9) 
24 (11) 
18 (8) 
16 (7) 
9 (10) 
21 (23) 
17 (18) 
14 (15) 
39 (42) 
12 (10) 
30 (25) 
30 (25) 
5 (4) 
21 (17) 
State ACT/New South Wales 
Northern Territory 
Queensland 
South Australia 
Victoria/Tasmania 
Western Australia 
30 (13) 
16 (7) 
22 (10) 
7 (3) 
9 (4) 
7 (3) 
27 (43) 
37 (13) 
7 (15) 
9 (7) 
7 (17) 
9 (13) 
19 (15) 
38 (31) 
19 (15) 
5 (4) 
14 (11) 
9 (7) 
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Figure 2. Proportion of clients with recorded smoking status in health services by 
tobacco control funding, Aboriginal Community Controlled Health Services in 
Australia 2014-2016  
 
 
Table 2. Recording of smoking status in Aboriginal and Torres Strait Islander 
primary health care services Australia 2014-2016 
 
Model variables and categories 
Reporting 
ratio 
Confidence 
interval p value 
TIS Funding 
 
 
Remoteness 
 
 
 
 
 
Year 
 
 
 
 
Funding* 
remoteness 
 
 
 
TIS funding* 
year 
 
Not TIS funded 
TIS Funded 
 
Major city 
Inner regional 
Outer regional 
Remote 
Very remote 
 
2014 
2015 
2016 
 
Funded*major  city 
Funded*inner regional 
Funded*outer regional 
Funded*remote 
Funded*very remote 
 
Funded*2014 
Funded*2015 
Funded*2016 
1 
1.58 
 
1 
1.56 
0.69 
0.80 
0.22 
 
1 
1.04 
1.13 
 
1 
1.15 
2.31 
6.55 
1.38 
 
1 
1.03 
1.11 
 
1.3–1.91 
 
(base) 
1.35–1.79 
0.60–0.80 
0.69–0.94 
0.19–0.26 
 
(base) 
.97–1.13 
1.04–1.22 
 
(base) 
0.92–1.43 
1.74–3.04 
5.18–8.27 
1.11–1.71 
 
(base) 
0.90-1.18 
1.00–1.28 
 
<0.001 
 
 
<0.001 
<0.001 
0.006 
<0.001 
 
 
0.648 
0.116 
 
 
0.195 
<0.001 
<0.001 
0.004 
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Figure 3. Proportion of adult clients with reported smoking status Aboriginal 
and Torres Strait Islander primary health care services by Tackling Indigenous 
Smoking funding, 2014-2016 
 
Table 3. Smoking status outcomes reported by Aboriginal and Torres Strait 
Islander primary health care services by Tackling Indigenous Smoking funding, 
2014-2016 
Smoking status 
Funding 
and year Reporting ratio 
Confidence 
interval p value 
current smokers 
 
 
 
 
 
 
Non-smokers 
 
 
 
 
 
 
Ex-smokers 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
 
2014 
2014*TIS 
2015 
2015*TIS 
2016 
2016*TIS 
1 
0.725 
1 
0.751 
1 
0.740 
 
1 
0.360 
1 
0.133 
1 
0.140 
 
1 
0.127 
1 
0.520 
1 
0.360 
(base) 
0.717–0.732 
(base) 
0.743–0.759 
 
0.731–0.745 
 
(base) 
0.352–0.362 
(base) 
0.131–0.135 
(base) 
0.136–0.140 
 
(base) 
0.125-0.129 
(base) 
0.484–0.549 
(base) 
0.356–0.364 
 
0.229 
 
0.651 
 
0.179 
 
 
0.212 
 
0.679 
 
0.579 
 
 
0.840 
 
0.234 
 
0.080 
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Appendix 7. Example of Health service report following 
clinical audit 
Audit of Systems for Supporting Smoking Cessation 
XXXXX Health Service, QLD 
Clinic, health service identifiers and individual names were removed to avoid identification. 
A. Date of audit:   5-6th December 2016 
B. Audit conducted by:  Dr X, Clinical Director 
    XXX, TIS Clinical Integration Coordinator 
Alyson Wright, Research Student - Masters of Philosophy in Applied 
Epidemiology  
C. Audit Methods:  
1. Interviews were conducted with staff members, using standard interview prompts provided in the 
audit tool. While the auditors aim to interview a broad range of staff across disciplines, the on-site audit 
unfortunately coincided with a number of staff absences, and we were not able to interview any GPs, 
AHWs, or allied health staff as part of the audit.  
• 2x Clinic Nurses 
• 1x Practice Manager 
• 1 x GP 
• 2x Deadly Choice / TIS team members 
2. A brief record audit had already been conducted by a XXXX Clinic nurse, who reviewed the charts of 
20 clients who had attended the service on a single day. 
3. Client population including nKPI indicator data has not yet been received but has been requested and 
is in the process of being collected at the time of writing of this report 
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D. Summary findings: 
General  
• High level of motivation amongst the team to address smoking cessation – there are a number of structural barriers to overcome but despite 
this, there is evidence of a high level of enthusiasm  and sound working knowledge of what’s needed 
• No standard policies / guidelines in use in the organisation in relation to smoking cessation practice, though staff thought that this would be 
very helpful in standardising care and providing a guide for practice 
• No “driver” of smoking cessation work in the clinic – GP had been nominated for the role, but too busy to work on systems / not able to direct 
efforts outside of attending to clients one-to-one 
• There are gaps in understanding between DC / TIS team and the Clinic Team regarding the role and functioning of the other – resulting in some 
frustration at both ends, but stated willingness to improve integration 
• There was consistent feedback on the level of resourcing of the clinic – with the general perception that there are insufficient staff to be able 
to meet the needs to the client population, in particular that the clinic has capacity at present primarily to respond to immediate client need 
and has limited capacity to be able to provide proactive care beyond responding to what comes through the door. This is reflected in long 
waiting times for GP appointments (currently 3-4 weeks) and high demand on nurses’ time to provide triaging of client “walk-ins”. This has 
implications for implementation and potential success of programs such as TIS 
Screening and surveillance 
• Nurses are actively asking about smoking status – routinely with health checks, opportunistically at other visits, all age groups are screened; 
young people are particularly targeted including under 12s if indicated  
• New clients are actively screened and offered support to quit at the first visit if indicated – this was borne out in the small-scale record audit 
which showed that all 3 new clients audited, and who smoked, were referred to the GP and offered strategies to quit 
• Antenatal clients are specifically targeted for screening of smoking status and for smoking cessation support if smokers 
Referral, Counselling and Support 
• Nurses generally refer to GP; Heavy reliance on GPs as main providers responsible for provision of activities relating to smoking cessation, but 
feedback from audit was the GPs are very stretched with a heavy client workload 
• Referrals may be made by GP to DC team for individual client follow-up – ad-hoc, process for referral not defined / not consistent  
• On receipt of referral, DC staff undertake a more comprehensive assessment of smoking addiction, readiness to quit, Smokerlyzer® score, 
etc.; Referral to DC team usually results in a single contact, assessment and advice, then referral back to clinic for an appointment via 
reception staff 
• There is a gap in availability of options for intensive ongoing follow up and smoking cessation support; Some clients are referred to Quitline, 
though this tends to be ad hoc / up to the individual practitioner 
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• DC team members noted that one-to-one client consultation is not in the TIS brief, and that there are varying skills in the team, with some 
lacking confidence and training in one-to-one client smoking cessation service;  
• No smoking cessation “champion” based in the clinic – referral to DC usually requires call-back for clients,  no opportunity for “just in time” 
corridor contact and referral 
• No MBS items are billed for smoking cessation consultations – x2 DC team members who could potentially bill 81300 / 10950 with 
appropriate referral 
• DC staff noted that most of current referrals are people with chronic conditions and/or on chronic disease management plan 
Pharmacotherapy 
• Nurses will discuss medication as an option in broad terms with client, then refer to GP 
• GPs described as being proactive in discussing smoking cessation with clients and in prescribing pharmacotherapy – anecdotal feedback is 
that Champix® is popular / prescribed comfortably by GPs 
• No NRT supplies on the shelf / in clinic – generally provided only as prescription by GP; DC team have samples but used largely for education / 
demonstration rather than supply; no precedent for storage and dispensing or supply of medications generally in the clinic 
Training and workforce support 
• There was evidence of a high level of motivation from staff for training and support to build skills in an effort to improve outcomes 
• The clinical team are keen to access targeted training to build skills in brief intervention, motivational counselling and use of 
pharmacotherapy, but indicated that workforce shortage and prioritising time away from clinic for training are significant barriers 
• DC / TIS team members indicated that, if role is to continue to include direct client referrals, additional training for staff who are less 
confident in this area is indicated 
• There was a lack of clarity regarding the detail of a XXXX Workplace Smoke-free Policy amongst staff. One program manager outside of the 
clinic area commented that “we have more staff than clients that smoke, but it’s their right, there’s only so much you can do” 
Data recording and management; CQI 
• Smoking status is actively recorded in a searchable field; however, if smoking status is subsequently checked again and has not changed, no 
recording is made / there is no evidence of recent updates  of smoking status 
• DC staff do not have access to Best Practice – data such as heaviness of smoking, Smokalyzer® scores, previous quit attempts, passive smoking 
or smoke-free houses, readiness to quit, and advice re quitting are recorded on paper and provided back to the clinic reception staff in hard 
copy. 
• Passive or secondhand smoke exposure is not captured in a searchable field 
• No method at present for being able to readily identify and monitor / track clients who are referred for smoking cessation follow up; may be 
an option to “tag” or otherwise actively identify a client by program type 
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• Data is not routinely extracted and provided back to staff for purposes of CQI, though there is a regular clinic meeting at which issues are 
raised and solutions for improvement are jointly discussed 
E. Recommendations 
 
1. XXX and XXXX work jointly to customise the XXX Smoking Cessation Protocol for implementation in XXXX. 
2. Consider including the XXXXX Workplace Smoke-free Policy in all staff induction packs, and providing intermittent refreshers on the 
Workplace Policy at all-of-staff meetings 
3. Provide practical training for clinic staff in smoking cessation strategies. There may be a number of options to assist in overcoming barriers 
identified, including provision of more intensive small-group training to avert the need for multiple staff to be absent from the clinic at any 
one time 
4. Consider formalising the role of smoking cessation “champion” based in the clinic – this could initially be a member of the DC / TIS team, 
working from the clinic, preferably alongside an AHW or AHW trainee contingent on workforce availability, who could eventually take on the 
role of “champion” within their position description 
5. Recent collaborative work between the DC / TIS team and Clinic team in completing school health checks was highlighted as an opportunity 
for integration and relationship-building between teams, with a successful outcome. Additional points of integration could be strengthened, 
including regular meetings, joint training and creation of the “champion” role outlined above  
6. XXX and XXXX could collaborate to provide targeted training for DC / TIS staff who may not yet have had the opportunity to advance skills in 
the area of intensive one-to-one or small group follow up and support for clients ready to quit 
7. Consider providing role-specific access for the DC / TIS team members to Best Practice for receipt of referrals, recording of progress notes and 
smoking–specific data, assisting with client recalls, and potentially also for program data extraction 
8. Investigate the option of storage and supply of NRT from the XXXX clinic. The XXX Pharmacist would be available to provide advice or 
assistance in establishing systems if required / desired 
9. Consider updating Best Practise for additional data items collected to include other smoking data collected, including heaviness of smoking, 
readiness to quit, option to ‘tag’ if they are in a program and referral processes. Considering developing skill set of staff (DC or clinical) to 
collect, extract and analyse data 
10. There would be value in undertaking a review of workforce, client numbers, clinic activity, appointment structuring and clinic flow – with a 
view to identifying whether the workforce currently in operation in XXXX is adequate to meet demand. The perception is that there is an 
overload of clinic capacity which poses a barrier for staff being able to devote time and energy to implement systems for proactive and 
preventive program effort 
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1. Executive Summary 
This report is an end-of-program evaluation of the Healthy Living Program (HLP) 
implemented by the Royal Flying Doctor Service-Central Operations (RFDS-CO) from 2007 
to 2016. RFDS-CO commissioned a research team from the National Centre for 
Epidemiology and Population Health (NCEPH) to evaluate the HLP. The HLP focused on 
promotion of ‘healthy lifestyles’ to prevent chronic diseases. It involved activities targeting 
obesity and related risk factors of physical inactivity and poor diet delivered in remote South 
Australian communities. Obesity is a national health priority in Australia due to its associated 
increased risk for chronic diseases including high blood pressure, coronary heart disease, 
stroke, Type-2 diabetes, joint diseases, psychosocial illness and particular cancers.  
 
The evaluation used a program logic model to examine and evaluate the HLP. This method 
involved examination of the context and need for the program (formative evaluation), the 
activities and outputs of the program (process evaluation), the outcomes of the program in 
terms of short-term or intermediate results (outcome evaluation) and any long-term impacts 
of the program (impact evaluation). The evaluation team undertook field visits to conduct 
focus groups with HLP participants, and, interviews with RFDS staff, partner organisations 
and stakeholders. We also analysed routinely collected HLP monitoring data, the HLP-
generated reporting, relevant literature and population health data. 
 
The HLP made a valuable contribution by establishing the feasibility of delivering preventive 
health-promotion activities and programs in remote communities. The HLP was both 
ambitious and unprecedented. Few government or non-government organisations have 
implemented sustained health promotion programs, particularly in relation to physical activity 
and nutrition, within rural and remote Australian communities. In the mid-2000s, there was 
increasing interest in preventive health work but little on-ground development in remote 
Australia and few specific plans for programs in remote South Australia (SA). The most 
recent of the SA Government’s health promotion efforts, the ‘Obesity Prevention and Active 
Lifestyles’ (OPAL) program, was undertaken in regional SA. It was not delivered in the HLP 
communities or other remote communities and, at time of this report, the OPAL program was 
winding down. The HLP health promotion strategies included provision of information and 
activities promoting lifestyle change to communities where services were non-existent or 
limited.  
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The results of the formative evaluation (section 5.1) found a sound rationale and compelling 
need for the program in remote communities of SA. Levels of obesity, physical inactivity, 
inadequate dietary intake and associated chronic diseases were noted to be high. In 2007, 
at the inception of the HLP, 57 percent of rural and remote South Australians were found to 
be overweight (BMI > 25) or obese (BMI > 30) and 72 percent reported an absence or 
insufficient level of exercise. Interviews with participants and an audit of facilities and 
services available in the HLP communities visited revealed limited access, for individuals at-
risk and the community at large, to services for physical activity and nutrition-related 
interventions. 
 
Characteristics of evidence-based health promotion and chronic disease prevention 
supported by relevant literature were reflected in key activities of the HLP. However, the 
HLP was unable to address a ‘whole-of-system’ approach. A systems approach is 
necessary to affect lifestyle changes required to reduce the prevalence of overweight or 
obesity in populations and mitigate the increased risk for related chronic diseases. Given the 
complex causation of preventable health risk factors, it is likely that no single program could 
reverse chronic disease risk factor trends at the population level. 
 
The process evaluation (section 5.2) examined the implementation of the HLP. The HLP, at 
its peak in 2012, delivered activities in 17 communities. Limited staff implementing the 
program meant that as the number of communities increased, workloads increased and this 
reduced the intensity of the program in each community. In the early years of the program 
this led to high staff turnover, which was addressed through change in staffing to part-time 
positions and an increase in the budget, allowing for two fulltime equivalent staff. 
Nonetheless, the HLP was likely to have been spread too thinly across too many 
communities. This was recognised by RFDS staff as having impacted on engagement, 
participation and motivation levels of individuals. It was also recognised by many 
participants, who sought more regular and timely visits.  
 
A number of strategies were trialled to address the limited contact with participants, 
including prioritising the development of referral systems, the promotion of HLP activities, 
partnerships with other key agencies, and development of community champions. Broader 
community capacity-building activities, in which local community champions promoted the 
program, will likely have long-term effects across the region. However, where HLP staff were 
the predominant drivers of activities in communities, it is likely the HLP’s work and impact 
will not be sustained.  
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The HLP was most successful in recruiting non-Aboriginal women and school aged children, 
with the exception of two communities; the program generally struggled to engage men and 
Aboriginal participants. More concerted efforts in community engagement and in defining 
appropriate target groups, in consultation with individual communities, may have ensured 
the program’s scope was more manageable. Consistent with the RFDS experience in this 
program, diverse groups need different interventions and activities, and therefore 
appropriate monitoring systems may differ. 
 
The challenge of collecting monitoring data was acknowledged by the HLP staff and 
stakeholders. Enhancing data collection was an ongoing priority for the program and outside 
expertise advised RFDS. However, repeat observations were collected on only 142 HLP 
participants and did not capture many of the behavioural and capacity building outcomes of 
the program. The problems with data collection may have been circumvented by having a 
clear program logic and investment at the initiation of the program, to develop and 
implement an appropriate, practical and easy-to-deploy data collection system.  
 
The HLP monitoring data (section 5.3) were analysed to assess outcomes in recorded on 
256 participants once and 142 participants at least twice over the program. There were 
initial decreases in the median weight (decrease 83.4kg to 79.8kg) and BMI (decrease 30.9 
to 29.6) of the HLP participants with repeat measures; however these measures returned to 
baseline over time (see Figure 18, page 68). There were too few repeat measurements of 
glycated haemoglobin (HbA1c), percentage body fat content and waist to hip ratio to show 
significant change (see Table 12, page 70). Survey responses from the physical and mental 
health questionnaire (n=15 with repeat surveys) and the dietary questionnaire were also too 
small (n=25 with repeat surveys) to show any statistically significant changes. As a 
consequence of insufficient data collection, not all outcomes were captured in the data, 
including outcomes related to capacity and health literacy.  
 
Improvements in health literacy in HLP participants were supported by qualitative data. 
Health literacy in this program includes knowledge of nutrition and physical activity and their 
importance in preventing chronic disease and enhancing well-being. Improvements in health 
literacy were facilitated through HLP staff participation in other community based health-
promotion events, the development of school based programs and community foodies 
group, in partnering School of the Air, and use of internet and media outlets. Participants 
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involved in focus groups and interviews strongly supported the HLP’s role in building social 
and community networks for healthy lifestyle choices. Examples included: 
 training and support of community champions who encouraged and led the adoption 
of increased physical activity and dietary change;  
 creating walking paths and new physical activity groups; and, 
 training of community ‘foodie champions’ who led local initiatives to improve diets 
and increase knowledge of healthy food choices.  
 
Taking on health promotion in remote areas in SA is an endeavour that few agencies have 
attempted. The challenge for RFDS however, is to decide on the appropriate model for 
delivery, ensure that the work is within the scope of team and budgetary constraints, and 
that the implementation approaches and monitoring frameworks are ground tested before 
the program is scaled up to other communities.  
 
 
Recommendations  
1.  Implementation model 
a. Revised Program Model: the RFDS needs to build on existing knowledge and expertise 
from the HLP and decide with communities the appropriate HLP model going forward. Given 
practical and resource constraints this is likely to involve visiting HLP staff supported by 
remote technology and community-based RFDS staff to deliver a high intensity program, 
which works over time to develop and sustain the capacity of community champions within 
each community. 
 
b. Geographic scope: Given the intensity required in a healthy lifestyle program, the RFDS 
needs to carefully select the communities based on the appropriateness of the model. 
Initially, the RFDS should consider focussing on a small number of communities. This might 
be progressively scaled up to engage with other communities and broader populations. The 
program should avoid being spread too thinly or focused on communities that are better 
served, or are easier to access, by other Health Promotion services (e.g. Local and State 
Government Agencies). The RFDS should focus its effort and resources where it has a more 
distinctive value proposition in the field of health promotion. Optimal communities for the 
HLP are remote communities: 
• with limited services for physical activity and healthy nutrition; and, 
• where the RFDS has an existing presence in terms of primary healthcare service 
delivery with RFDS staff living in, or regularly visiting, the community. 
RFDS Healthy Living Program Evaluation  P a g e  | 11 
 
c. Logistics and staffing: the RDFS should consider relocating the HLP to the Port Augusta 
RFDS Base to allow better integration with the primary healthcare team, including 
particularly the new Chronic Disease Nurse and the Practice Manager. The HLP positions 
should continue to be part-time work for HLP staff to ensure that an undue burden is not 
placed on staff in terms of travel away from home. The position(s) could be combined with a 
more office based position. 
 
d. The RFDS should aim to use culturally appropriate models of health promotion in 
communities where there is a large Aboriginal population. This should include considering 
the engagement of trained Aboriginal Health Workers and forming partnerships with 
Aboriginal organisations to initiate and maintain HLP services. Such approaches should 
provide a ‘culturally safe’ context where Aboriginal people can be engaged in developing 
culturally relevant preventive health initiatives. 
 
2. HLP governance and coordination 
a. The RFDS should consider use of an advisory committee or steering committee for the 
HLP, including drawing on independent health promotion experts, stakeholders in the region 
and communities, and community members participating in the HLP (e.g. Community 
champions, Aboriginal representatives). 
 
b. An important role of the governance committee would be to ensure the clearly articulated 
strategic focus of the program is maintained during the long timeframes required to see 
population level change from health promotion initiatives. The committee would provide a 
mechanism to protect the program’s focus and strategy from shifts that may be considered 
as a result of changes in health promotion staff and managers. 
 
c. The RFDS should consider how it may better engage with the communities to facilitate 
decision-making on the HLP model locally and its implementation within their community. 
This might include forming local advisory groups or networks of stakeholders to be involved 
in health promotion or public health initiatives. 
 
d. The RFDS should promote the HLP to State and Commonwealth governments, so that 
the important learnings of this work can receive greater acknowledgement and support. 
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3. Promotion and communication of HLP 
a. The RFDS should consider the development of a communication strategy to incorporate 
remote tele health strategies or social media into HLP programming which may ensure 
regularity of contact with participants and increased community engagement, especially 
during weeks when HLP Advisers are in the office and not in the field. 
 
b. The RFDS needs to incorporate referrals and broad community engagement strategies 
into core HLP strategic plans to ensure oversight and review of participation levels. 
 
4.  Monitoring and evaluation systems 
a. The RFDS should ensure that the monitoring and evaluation frameworks are part of initial 
planning and developed with support of the participatory communities. 
 
b. The RFDS should utilise monitoring and evaluation experts to guide the development of 
data collection tools, which are practical for use in the field and validated. Staff not directly 
involved in program delivery would be valuable in data collection and analysis, particularly to 
provide timely results and feedback to the communities and HLP participants.  
 
c. The RFDS should ensure that appropriate guidelines and procedures are developed to 
ensure that staff are collecting and entering data consistently.  
 
d. The RFDS should ensure clear practises are in place to monitor and evaluate data 
regularly, reviewing results to assess performance and any data omissions. 
 
e. The RFDS needs to ensure that biophysical measurements collected by the HLP are 
shared with the HLP participants and included in clinical records. 
 
f. The RFDS should consider the use of visual and graphical data summaries to report back 
and motivate individuals and communities. 
 
 
RFDS Healthy Living Program Evaluation  P a g e  | 13 
2. Introduction  
Health promotion for key preventable lifestyle risk factors is an important preventive health 
action. Addressing factors of inadequate nutritional intake, low physical activity levels and 
obesity is a significant public health priority. The risk factors associated with being 
overweight and obese contribute to over a third of the preventable burden of disease in the 
Australian population (1). Further, there are marked differences when examining impact of 
these risk factors by remoteness and by socioeconomic status (2, 3). In particular, remote 
communities and disadvantage populations, including Aboriginal Torres Strait Islander 
people, have high prevalence of key risk factors associated with preventable chronic 
diseases. At the launch of the Healthy Living Program in 2007, more than half of Australians 
were obese or overweight and these results were mirrored in South Australia (4). Further, in 
regional and remote South Australian 72 percent of the population reported little or no 
exercise (4). As a result, targeting obesity and its drivers is a pressing priority for State and 
Federal governments (5-10) and others working in the health sector such as the Royal 
Flying Doctor Service. 
 
The immediate drivers of overweight and obesity are poor diet and inadequate physical 
activity. The Australian Institute of Health and Welfare in 2011 affirmed: 
 
most adults who were overweight or obese were also inactive or insufficiently active, 
and/or had inadequate fruit and vegetable consumption. Almost one-third (31%) of adults 
had all three risk factors. This increased to over half (54%) for those with diabetes and 
42% for those with cardiovascular disease (11 p.150).  
 
Physical activity and diet are both specific and mutually interacting behaviours that can be 
influenced by the same measures and policies. Inactivity and poor diet are often treated 
together in obesity prevention strategies. There is wide recognition of the importance of 
concurrently addressing these risk factors to prevent or mitigate the effects of chronic 
diseases (12-15). 
 
In 2007, the Royal Flying Doctors Service (RFDS) embarked on the implementation of a ten-
year health promotion and chronic disease prevention program, the Healthy Living Program 
(HLP). The HLP was funded by the Li Ka Shing Foundation, with senior staff from both the 
RFDS and the Li Ka Shing Foundation governing the program and its implementation. The 
HLP’s broad objective was to have “a generational improvement in the health outcomes of 
people in outback South Australia”. It aimed to do this by increasing the levels of physical 
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activity and improving the nutritional intake of people resident in the participating remote 
communities. 
 
The aim of this report is to evaluate the HLP, document the findings and provide 
recommendations. The report was commissioned by the Royal Flying Doctor Service - 
Central Operations in July 2016. The evaluation was conducted by an independent group of 
researchers, including postgraduate students at the National Centre for Epidemiology and 
Population Health from September 2016 to January 2017. 
 
2.1. Report purpose 
The purpose of the report is: 
1. To document and evaluate the activities of the Healthy Living Program from 2007-
2016. Specifically, to answer the following overarching questions: 
A. Program merit: Were activities aligned with need and evidence of what 
was effective? Was the program implemented as intended? What was the 
quality of implementation? 
B. Program worth: 
 Is there an association between participation in the HLP and improved 
levels of physical activity and improved nutrition for participants and 
the community? 
 Is there an association between improved biophysical measurements 
and participation in the HLP? 
 Has the HLP built the capacity of individuals and communities to 
improve nutrition and increase physical activity levels? 
C. Program significance: What value and relevance does the program have 
to broader public health programming in remote communities? 
 
2. To provide an evidence base for review and further development of the program.  
 
2.2. Structure of the report 
Following the executive summary and this introduction, the report is divided up into five 
additional sections. A Background section (Section 3) briefly introduces the HLP, its 
objectives, the activities and the main timeframe of implementation. Section 4 details the 
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methods used in the evaluation including the evaluation model and the collection and 
analysis of data and fieldwork. The Results are presented in Section 5 under the broad 
framework of Program Logic Models (16, 17) and key findings are highlighted in each 
section. Section 6 presents a discussion of the overall merits of the program, including 
consideration of the program objectives and recommendations based on the findings of the 
evaluation. 
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3. Background 
3.1. Description of the HLP 
The Healthy Living Program (HLP) was an ambitious health promotion program launched in 
2007 with the vision of improving health outcomes of people in outback communities of 
South Australia. The HLP was delivered to residents of the remote areas of South Australia, 
with a focus on the towns and pastoral areas that receive medical services from the RFDS – 
Central Operations. The program was focused on risk factors for obesity, particularly levels 
of physical inactivity and poor diets. 
 
The idea of the HLP was first proposed by senior program managers and clinicians at RFDS 
Central Operations in late 2006. There was increasing awareness of the impact of obesity, 
physical inactivity and poor diets on the health of populations in remote South Australian 
communities and the need for proactive measures to promote healthy lifestyles. RFDS 
managers and clinical staff recognised the role and responsibility that the service had to 
include preventive health and health promotion strategies along with the clinical and curative 
health services.  
 
Coincidental to these deliberations was the interest of the Li Ka Shing Foundation to support 
preventative health activities in South Australia. A proposal was submitted by RFDS and 
accepted by the Foundation in January 2007 to provide ten years of funding for a health 
promotion program to reach remote South Australians. The HLP management committee 
was established in March 2007 with oversight for the program and the founding HLP 
program coordinator and the HLP Adviser commenced work in July 2007. 
 
3.1.1. The HLP goals and principles 
The HLP was developed through community visits and consultations. In February 2008, the 
HLP joint management committee, consisting of representatives from RFDS and the Li Ka 
Shing Foundation, agreed to the vision, mission and goals of the program (18).  These are 
outlined in Figure 1. 
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Figure 1:  2008 Health Living Program vision, mission and goals (18) 
 
Healthy Living Program 
Our Vision for the HLP is: generational improvement in the health outcomes of the people of Outback 
SA.  Outback Folks: Happy Fit ‘n’ Healthy. 
 
The HLP Mission is: To equip Outback South Australians to live healthy lifestyles and thereby reduce 
the incidence of obesity related preventable chronic disease and, 
to support those with a chronic disease with their self-management by: 
 Increasing knowledge and awareness of the importance of healthy weight and obesity related 
health issues,  
 Promoting the benefits of increased physical activity and improved diet, and  
 Building capacity and empowering people to make healthy lifestyle changes.  
 
Our Goals are: 
1. To improve community knowledge and understanding of the importance of physical activity and 
diet to being a healthy weight, and in the prevention of preventable chronic disease (PCD). 
2. To increase individual and community capacity and efficacy to be active (undertake appropriate 
physical activity) 
3. To increase individual and community capacity and efficacy to eat well (a healthy diet). 
4. To improve management of chronic illness (such as Cardiovascular Disease (CVD), Diabetes 
(focus on type 2), Musculoskeletal Conditions (such as arthritis and osteoporosis)). 
5. To increase community capacity and efficacy to advocate for healthy environments that foster 
physical activity and healthy eating (e.g. sport and recreational facilities and spaces, food 
security). 
6. To enable community participation and interagency collaboration in Healthy Living Program 
development, implementation, and evaluation. 
7. To provide a working environment that is safe, challenging and rewarding. 
 
In delivering this program to remote regions of SA the RFDS is aware of the disproportionate gap in 
health status existing between Aboriginal and non-Aboriginal Australians. The program will be holistic in 
its approach and considerate of the cultural diversity of the region and specific cultural needs and 
sensitivities.  The program will acknowledge the principles of the Iga Warta Agreement
1
 in its delivery.  
Notes 
1. The Iga Warta Principles are six principles seen as important to guide service delivery to Aboriginal communities that 
were identified at a meeting to discuss renal health that occurred on a remote South Australian Homeland involving 
Aboriginal community workers and health professions in May 1999. 
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3.1.2. Description of the HLP over time, 2007-2016  
The HLP was coordinated by RFDS - Central Operations from Port Augusta and, later, 
Adelaide. It was rolled out in a stepwise manner starting in 2007 with the remote South 
Australian communities of Maree and Copley. The program delivered direct physical activity 
and healthy diet related interventions through either one-on-one or group sessions. 
Participants either self-referred to the program or were referred through a variety of 
channels including local medical practices or partnerships with other service providers such 
as youth organisations, councils, and school groups. The program covered school aged 
children through to elderly participants, and scope of the brief was deliberately wide to 
ensure that activities could be targeted to individual community priorities. The HLP Advisers 
travelled on a regular basis to communities. 
 
Table 1 summarises the milestones achieved through the HLP. The content below was 
formulated for this evaluation through review of the HLP six monthly progress reports from 
2008 to 2016 (18-31).  The table highlights the changes in implementation of the HLP over 
time including: 
 
1. Increase in staff and changes in distribution of the HLP staff. 
2. Increase and changes in the communities participating in the HLP. 
3. Some of the main activities under the HLP. 
4. Summary of client contacts over time. 
 
Table 1: Main milestones achieved through the HLP 
 
Period to Milestone 
Jan 2007  RFDS Healthy Living Program Proposal to Li Ka Shing Foundation. 
Mar 2007  First meeting of the HLP Program Management Committee with 
representatives from RFDS and Li Ka Shing Foundation. 
Jul 2007  First HLP coordinator and lifestyle trainer commence work.  
 Community Foodies training, Program Manual and Risk assessment done.  
 First consultation visits to Marree and Copley communities. 
Feb 2008  Seven HLP sessions conducted with 25 participants enrolled in the program 
in the communities of Copley, Marree, Oodnadatta, Coober Pedy, Marla and 
Mintabie.  
 Partnerships formed with the Building Healthy Communities program 
providing physical education training, support provided to the Red Cross 
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Chronic Disease Self-Management program. 
 The HLP becomes a Community Foodies program implementer in rural SA.  
 Brett Burton of the Adelaide football club, HLP ambassador, attends the Bush 
Launch of the Healthy Living Program at Marree on 22 August 2008. 
Aug 2008  Since inception 56 Physical Activity and/or Dietary sessions involving more 
than 282 client contacts and 162 clients provided. 
 11 Community Foodies graduated. 
 “Secrets to weight loss” sessions developed and provided via the internet 
using School of the Air internet learning platform Centra. 
Mar 2009  Expanded coverage leads to reformulation of staffing to two part-time HLP 
Advisers working 1.3 FTE. 
 The HLP team conducts monthly visits to Coober Pedy, Marla, Mintabie, 
Oodnadatta, Marree, Copley, Nepabunna and Blinman.  
 Seven Aboriginal Community Foodies’ graduates complete training.  
 Community events include a Men’s Health Night at Coober Pedy and a Health 
Expo at Leigh Creek Area School. 
Oct 2009  The HLP running for two years and has delivered 207 sessions to a total of 
1201 client contacts.  
 The two geographic footprints of remote SA covered by the HLP include the 
Marree and Flinders Ranges. Regular visits to Marree, Copley, Nepabunna 
and Blinman commenced.  
 In the Stuart Highway and Oodnadatta footprint region, the locations visited 
include Coober Pedy, Oodnadatta, Marla, Mintabie and Cadney Homestead.  
 The HLP considering expansion to a third footprint to service the Ceduna and 
far west coast region. 
Aug 2010  The HLP running in eleven remote locations including Ceduna, Penong, 
Scotdesco, Yalata, Fowler’s Bay, Copley, Nepabunna, Marree, Blinman, 
Coober Pedy, Oodnadatta.  
 The HLP conducts a Healthy Living Carnival at Penong including children 
from the Yalata Aboriginal Community Primary School. HLP ambassadors 
from Contax Netball team attend. 
Dec 2010  Turnover of the founding HLP coordinator. Role is replaced by RFDS Health 
Services manager with oversight of several related health programs. 
Jun 2011  The HLP shifts to a model of three part-time HLP Advisers working a total of 
1.9 FTE to service the three geographic footprints.  
 The HLP recognises a gender imbalance in the program “with the majority of 
clients being women. This highlights an issue the program has with engaging 
men into the program” (31).  
 “A Tasty Guide to Living Well” event held at Coober Pedy with the RFDS and 
Stephanie Alexander; restaurateur and founder of the Kitchen Garden 
Foundation. 
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Dec 2011  The HLP-supported Aboriginal Community Foodies win the Improving 
Community Wellbeing Award at the SA Health Awards night. 
Sept 2012  The focus shifts of the HLP shifts from one-on-one personal training to 
motivating participants to meet goals in various types of group sessions.  
 A defined HLP school curriculum is developed and provided to interested 
schools in participating towns.  
 HbA1c testing is introduced into the HLP participant monitoring. Accelerware, 
an online exercise prescription tool is trialled.  
 A referral card system is introduced to facilitate medical and allied health 
referrals to the program.  
 Regular visits continue to the geographic regions of Coober Pedy, 
Oodnadatta, Maree/Flinders ranges, Far West and the Roxby 
Downs/Andamooka regions. Events include Women’s Field Days in the towns 
of Marree and Blinman. 
Mar 2013  Shift of focus continues to capacity building and facilitation of locally driven 
physical activity and dietary interventions. 
Apr 2014  The Roxby Downs/Andamooka footprint, the Far West and the Coober 
Pedy/Oodnadatta/Marree footprints have ongoing regular visits by the HLP.  
 Ongoing challenges in data collection lead to a reformulation of the approach. 
Data collection tools are expanded to capture improvements in health and 
quality of life. 
April 2015  HLP Advisers (three staff with 2.0 FTE load) supported by the health service 
manager continue regular visits and activities in the Flinders Ranges; Roxby 
Downs/ Andamooka; the Far West; and the Coober Pedy/Oodnadatta/Marree 
footprints.  
 Focus on capacity building of community champions allows the HLP activities 
to continue even when HLP Advisers are not visiting.  
 Up to three rounds of data collected from some locations using the revised 
data collection strategy of April 2014. 
Oct 2015  The HLP continues in the three footprints of Flinders Ranges; Roxby 
Downs/Andamooka; the Far West; and the Coober Pedy/Oodnadatta/Marree.  
 Repeat survey data are collected on 20 HLP participants in the prior 12 
months using the approach established in April 2014. 
Apr 2016  The HLP program starts to wind down with the resignation of long-time 
adviser (nearly seven years) servicing the far West-Ceduna region. 
Nov 2016  The HLP evaluation by external researchers commence in August 2016.  
 As the ten year period for HLP (2007-2016) comes to an end, the two 
remaining HLP Advisers begin handover of activities to local partners. 
Mar 2016  Anticipated end of the ten year HLP cycle. 
Source:  Reports to HLP Management Committee 2007-2016  
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3.1.3. Description of the HLP by type of activity 
The HLP’s implementation from 2008 to 2016 remained focussed on delivering physical 
activity and healthy diet interventions to remote SA communities. However, the specific 
nature of the interventions was tailored to the interests and needs of each community. The 
main intervention activities undertaken by the HLP program are listed and described below 
(20). 
 
HLP activities: 
1. Personal lifestyle coaching 
2. Group physical activity coaching 
3. Healthy living information sessions 
4. Internet delivery of HLP sessions 
5. Community Foodies 
6. School HLP activities 
7. HLP Ambassadors 
8. Community wide events 
9. Capacity building for healthy lifestyles 
 
Personal Lifestyle Coaching 
Personal Lifestyle Coaching was offered to individuals and small groups in locations the 
HLP visited on a regular basis.  Personal Lifestyle Coaching provided clients with an 
opportunity to review and assess motivation and needs, and to provide dietary and physical 
activity advice, encouragement, and motivation. Physical activity advice included a gym 
program where gym equipment was available. However, as the HLP developed, the 
emphasis shifted from individualised coaching and counselling to the facilitation of group 
activities in communities. 
 
Group Physical Activity Sessions  
Group physical activity sessions occurred in several forms depending on the community 
facilities and group interest. Indoor exercise circuits were used where there was no gym in 
the community; these circuits utilised small equipment such as resistance bands and hand 
weights which are easy to store.  In communities where the gym area was large enough, 
gym fitness circuits were held. Other physical activity sessions included walking, golf, yoga, 
Pilates and aqua-aerobics. 
 
RFDS Healthy Living Program Evaluation  P a g e  | 22 
Healthy Living Information Sessions  
Community information sessions focusing on healthy living messages were run throughout 
the course of the program in many of the participating communities. These included specific 
men’s health evenings, women’s health days, parents’ groups and other community group 
sessions. A program of ten seminars called ‘Secrets to Weight Loss’ was developed by the 
HLP staff.  The program covered topics such as motivation, goal setting, diet management, 
energy balance and exercise and was run in a few communities. The material developed for 
this program also formed the basis of some personal training sessions. Sessions were also 
run with childcare centres to encourage healthy eating habits through a SA Health resource, 
the Eat a Rainbow program. The program is designed to encourage children to try a variety 
of fruit and vegetables and discourage fussy eating. 
 
Internet delivery of HLP sessions 
During the HLP a number of internet based strategies were used to deliver the HLP program 
to remote locations. The School of the Air (SoTA) and Remote and Isolated Children’s 
Exercise (RICE) internet based learning platform, Centra, was used to deliver “Secrets to 
Weight Loss” seminars about healthy living. The client base for this group is drawn from the 
people living in isolated situations (stations and National Parks) who use SoTA and RICE for 
their children’s education. The HLP also piloted the use of Accelerware, an online exercise 
prescription tool which monitors client progress. 
 
Community Foodies 
Community Foodies is a peer education program that focuses on basic nutrition and healthy 
eating. The HLP has been involved in supporting the selection and training of community 
leaders for this program in many of the HLP participating communities.  Community Foodies 
pass on the healthy eating knowledge and skills to their family, peers, and networks in their 
community. Community Foodies receive support from the HLP staff and outreach dieticians 
on their regular trips to each town. From 2010 to 2013, Community Foodies was a 
partnership program between the HLP and Port Augusta Hospital and Regional Health 
Service dieticians and Health Promotion staff. 
 
HLP Ambassadors 
At their first meeting the HLP Management Committee agreed to establish the HLP 
Ambassador roles. As sporting heroes the HLP Ambassadors would be role models, 
motivators and promoters of healthy lifestyles. Enduring partnerships were established with 
SA State representative Contax Netball Club which encouraged elite netballers to volunteer 
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their time to participate in the HLP events being run in participating communities. 
Additionally, elite SA footballers were involved in the program as Ambassadors including 
representatives from the Adelaide Crows. The HLP ambassadors featured as role models at 
an annual whole-of-community event that was held in a remote location. For example, Brett 
Burton from the Adelaide Crows attended the Bush Launch of the Healthy Living Program at 
Marree on 22 August 2008. The day featured football activities, golf, an indoor exercise 
circuit, and a Community Foodies demonstration about the amount of fat and sugar in 
common takeaway foods. In October 2009 a Healthy Living Carnival was held in Leigh 
Creek with Brett Burton and members of the SA Contax netball club contributing as role 
models and presenters.  The key message of the event was energy balance. 
 
School HLP Activities 
Over the lifetime of the program, the HLP worked with schools in a number of communities. 
Delivery was tailored to school curriculum and community concerns and provided as regular 
or ad hoc class sessions. In many communities, the HLP school program was an integral 
part of the HLP activities in the area. Activities at schools included gym instruction, fitness 
activities such as obstacle courses and circuits, healthy living key messages, healthy body 
image sessions, Community Foodies sessions about healthy eating, and cooking sessions. 
A school curriculum was developed in 2011/12, consisting of nine session plans. Trainers 
provided this to school principals when negotiating visits and sessions. Schools visited 
included Woomera Area School, Andamooka Primary School, Marree Aboriginal School, 
Yalata Anangu School, Oodnadatta Aboriginal School and Kooniba School. The HLP 
ambassadors, and national leaders in health promotion such as Stephanie Alexander, were 
included in school programs run by the HLP.  
 
Community wide events 
Throughout the course of the HLP, a variety of community-wide health promotion events 
were organised or supported by the program. Examples of these include (source (24)): 
 Pit Stop Adelaide Produce Market - Pooraka 2012 & 2013. The “pit stop” initiative 
was aimed at highlighting the need for people, especially men, to stay healthy by 
eating well and keeping themselves in good working order through regular check-
ups. A series of stations resembling a mechanical workshop were established and 
market staff were encouraged to go over the pit for a chassis test (waist measure), 
and check of fuel additives (alcohol consumption etc.). HLP staff and the 
Ambassadors assumed the role of mechanics and provided the tests. In 2012, 183 
people registered and 121 people were deemed not roadworthy and given a yellow 
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sticker. In 2013, 109 people registered; this time only 43 people received yellow 
stickers and were deemed not roadworthy.  
 Women’s Field Days, Marree and Blinman - Free health days in Marree and Blinman 
were held to raise awareness among women of the importance of looking after their 
health, for example by having regular pap smears. The day included healthy cooking 
demonstrations (and tastings) with Chef/Scientist/Nutritionist Mel Haynes and Pilates 
classes with an accredited instructor. Pap smears, hand massages and women’s 
health checks provided by RFDS staff/contractors were available for the women. The 
HLP staff provided a Healthy Living check and received several referrals from other 
stall providers participating in the day. 
 The Health Play “Six Degrees of Diabetes” was a unique way of delivering a health 
message to a diverse group of people in a comic and non-threatening format. The 
play toured rural communities with aim of increasing awareness of diabetes and 
ways it can be prevented. The HLP trainers attended the play in their respective 
footprint area and advertised the play to their clients and networks.  
 
Capacity building for healthy lifestyles 
The HLP employed several strategies to support community capacity building and 
development of leadership for healthy lifestyles within the communities. In addition to 
training and support for community leaders and volunteers, the HLP enabled community-
based advocacy on healthy choices. For example, the HLP facilitated Community Foodies 
and other community members to prepare submissions to the 2009 Inquiry into community 
stores in remote Aboriginal and Torres Strait Islander communities that was being 
undertaken by the House of Representatives Standing Committee on Aboriginal and Torres 
Strait Islander Affairs.   
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4. Methods 
4.1. Evaluation model 
The evaluation applied the Framework of Logic Models in both understanding the program 
implementation and evaluating the program activities, goals and intended outcomes. Logic 
Models have been closely informed by internationally accepted Health Promotion Program 
Evaluation Frameworks (16, 17, 32). They are used to understand the flow of interventions 
and activities required to achieve outcomes dependent on behavioural and lifestyle changes 
at the community level. Figure 2 presents a general conceptual Framework of the Logic 
Model. 
 
In this report, we sought to capture and report on the: 
 
 Formative evaluation – context and need - Review the evidence base for action 
and community context for the program, including how the program was 
implemented against what was planned. 
 Process evaluation – activities and outputs - The actions undertaken to 
implement the program and the direct results of these activities (e.g. participation 
rate in an activity). 
 Outcome evaluation - The short-term and intermediate changes that result from 
activities (e.g. change in an individual’s knowledge or behaviours). These changes 
often correspond to program objectives. 
 Impact evaluation - The long-term changes that may result from the activities and 
outcomes (corresponding to program goals). 
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Figure 2: Logic Model for the HLP evaluation 
 
 
4.2. Evaluation methods 
The evaluation used a mixed methods approach, including both qualitative and quantitative 
methods. Data were collected and analysed from a range of sources, including: 
 Quantitative data – This included de-identified participant data from biophysical 
measurements, participant survey data collected during the HLP and data from 
RFDS staff database on community visits. 
 Qualitative data – Primary data were collected from interview and focus groups with 
participants, stakeholders and RFDS staff and through fieldwork observations. 
 Reviewing literature and secondary source national data sets. 
 
The sections below, from 4.3 to 4.5, discuss collection and analysis processes for these 
data. 
  
4.3. Comparative evidence base for interventions 
To assess the formative aspect of the program, particularly the evidence base for the 
selection of the interventions implemented by the HLP over its course, the evaluation 
required a standard list of interventions. For this evaluation, the approach was to examine 
evidence from summaries and systematic literature reviews compiled by health policy and 
research agencies to inform national and international obesity prevention strategies. These 
include, in the Australian context, reviews produced by the National Preventive Health Task 
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Force (33) and the Australian National Preventative Health Agency, as well as those 
produced by specialized evidence assessment research organizations such as the Physical 
Activity Nutrition Obesity Research Group (PANORG) at the University of Sydney (34) and 
the Physical Activity and Nutrition Observatory Research and Monitoring Alliance 
(PANORAMA) at Flinders University (35).  
 
Internationally, numerous reviews have been produced by agencies in the United Kingdom, 
United States and Europe with the most extensive of these being produced by the World 
Health Organization (WHO). The WHO has convened several expert working groups that 
have reported on the evidence to support comprehensive obesity prevention strategies in 
documents such as Diet, Nutrition and the Prevention of Chronic Disease: Report of the joint 
WHO expert consultation (15)), Interventions on Diet and Physical Activity: What works (36) 
and Population-based prevention strategies for childhood obesity: report of a WHO forum 
and technical meeting (37). 
 
There is a fair degree of consistency in the list of effective interventions recommended by 
evidence reviews conducted by these organisations (8, 33-36). For the purposes of this 
evaluation we have applied a guide produced by the WHO as one part of our ‘formative 
evaluation’ which assessed whether the activities were evidence informed. 
 
4.4. Review of HLP reporting 
Evaluators examined reports produced by the HLP to provide insights into the evaluation of 
the program and reflections of program staff and coordinators during the ten-year period. 
These reports consisted of bimonthly reporting by the HLP program to the HLP 
Management Committee. This included two reviews of the previous three years of the 
program published in October 2009 and April 2013, respectively. There was additional one 
off reports produced by HLP staff, including those evaluating targeted activities at schools, 
were also considered. 
 
4.5. Quantitative data collection and analysis 
De-identified data collected from a range of HLP RFDS databases were provided for 
analysis to the evaluation team. This included: 
 a record of community visits based on staff reporting, known as the “Community 
visits database” 
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 biophysical measurements data collected from individual HLP participants and 
 data from two validated surveys: the Physical and Mental Health Survey and the 
Dietary Questionnaire.  
 
Some data had previously been analysed in the six-month progress reports by RFDS staff. 
The longitudinal dataset, combining all of the measurement data collected from the HLP 
participants, had not been analysed or reported on before this evaluation. More description 
of the data items examined and the analysis undertaken is provided below. 
 
4.5.1.  Collection and review of the Community Visits Database 
Data in the “Community Visits Database” were based on reports from the HLP Advisers 
reporting on their visits to communities. The record of community visits included all of the 
activities undertaken by the HLP staff when visiting HLP communities. Items collected under 
this included: type of activity, town, date and number of participants.  
 
The data from the Community Visits Database were used to calculate participant numbers 
by community each month from June 2008 to June 2016. Participant numbers were 
calculated from any activity that involved a HLP intervention – a nutrition group, a physical 
activity group, education with school groups, one- on- one coaching, school visits, etc. To 
calculate this, we removed any event recorded that involved meetings or talking with 
stakeholders. Stakeholder meetings, whilst important in HLP implementation, were not 
considered as interventions. The contact rates per community population was derived from 
this data and used general census estimates of populations. 
 
4.5.2. Collection of the biophysical data  
The RFDS provided data collected from HLP participants over the program timeframe, which 
had been collected by HLP Advisers in their community visits. The HLP participants had 
consented to data collection and it’s analysis for program monitoring and evaluation. RFDS 
staff were required to collect the data from participants and enter data into an established 
Microsoft Access database. The de-identified data were then provided to evaluators in an 
Excel spreadsheet. 
 
The data were collected from 252 program participants over a period from 2009 to 
November 2016; 142 (56.6 percent) participants had at least one repeat measure. The 
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biophysical variables collected included weight, height, hip circumference, waist 
circumference, percent body fat and Haemoglobin A1c (HbA1c). Biophysical measurements 
were only taken from adult participants. Other outcomes calculated from the biophysical 
measurements, included BMI and waist to hip ratio (WHR). Definitions of measurement data 
determined by the evaluators are provided in Table 2. Generally, biophysical measurements 
were only recorded from adult participants involved in physical activity classes. There were 
no quantitative data collected from children involved in school programs and many of those 
involved in nutritional activities were not actively monitored for their biophysical 
measurements. 
 
Table 2: Definitions of HLP participant measurement data 
 
Measure Definitions 
HLP 
participant 
A person who participated in the HLP and consented to collection of biophysical 
measurement data. This was further divided into a one-off (only one measurement 
collected) or repeat participant (multiple measurements were collected). 
Weight The weight of individual participant, measured in kilograms using electronic scales 
or standard scales. 
BMI Body Mass Index was calculated from records of participant weight and height using 
the standard formula BMI = (Weight/Height)/Height.  
Weight – measured in kilograms.  
Height – measured in metres. 
Categories of BMI included: 
 Under 17.99 – underweight 
 18-24.99 – normal 
 25-29.99 – overweight 
 30+ - obese  
WHR Waist to hip ratio is calculated from the participant’s measure is calculated by 
dividing waist circumference by hip circumference. A score of 0.85+ in woman was 
equal to overweight, 0.9+ in men was overweight. 
HbA1c  The HbA1c test counts the number of red blood cells that are glycosylated (attached 
to sugar) and reports it as a percentage – for example, if 7 out of every 100 red 
blood cells were attached to sugar, the HbA1c result would be seven percent. This 
was measured by RFDS using a point of care test, with finger prick. Readings below 
7.0 were considered normal. 
Percent Body 
Fat 
Percentage body fat is a crude measure to assess the amount of fat with a body. 
RFDS used this tool/device to calculate percentage body fat.. 
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4.5.3. Analysis of biophysical measurement data 
Data from the Excel spreadsheet were exported to Stata v.13 for analysis. This included 
data cleaning, for example: 
 
 Deletion of duplicates in the data, including where measurement dates had been 
entered multiple times 
 Deletion of participant identification numbers where there were no measurement 
data  
 Recalculation of the age variable based on the age on the date of the measurement 
 Re-entry of data on gender, where gender was missing from the measurement data 
but included in the participant consent information. 
 Recalculation of height to achieve consistent recording in metres rather than 
centimetres. 
 Recalculation of BMI to replace data where weight or height had not been correctly 
recorded. 
 Recalculation of WHR where hip or waist circumferences were in metres. 
 
The analyses consisted of descriptive analysis, including reviewing the participation levels 
by place, age and gender. Further analysis was undertaken to compare those participants 
with only one set of recorded measurements to those with multiple measurements 
(signalling ongoing participation). This included comparisons of age, gender, and 
biophysical measurements at the initial measurements. Chi-squared tests and t-tests were 
used to assess significance of any differences between the two groups. 
 
The measurement data, including BMI, HbA1c, percentage body fat and WHR, were 
assessed over time to understand if both: (a) participation in HLP improved biophysical 
outcomes in participants and, (b) higher levels of participation resulted in greater health 
improvements. Data were described using proportions and median/means and differences 
between initial measurement and follow-up measurements were assessed using Wilcoxon 
sign rank tests. 
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4.6. Review of survey collections 
In addition to the biophysical measurements, from 2014 onwards RFDS HLP staff also 
undertook two self-reported surveys of participants using responses to validated 
questionnaires. The results of both surveys were analysed in this report. 
 
4.6.1. Physical and mental health survey 
The RFDS HLP used the validated survey instrument known as the 36-item Short Form 
Survey Version 2 (SF-36v2) developed by RAND Health (38). The survey asks a variety of 
questions to assess health over eight domains: 
 Physical health which includes: physical functioning, role limitations due to physical 
health, chronic pain, general health and energy. 
 Mental health which includes: social functioning, role limitations due to emotional 
problems and emotional wellbeing. 
Each of the variables is created by scoring up questions associated with the eight domains 
so final scores are out of 100. More favourable health conditions are associated with higher 
scores.  
 
The evaluators analysed de-identified data from participants to see if participants’ self-
reported physical and mental health improved over time. 
 
4.6.2. Nutritional Survey 
The RFDS staff also administered the validated Dietary Questionnaire for Epidemiological 
Studies version 2 (DQESv2) developed by Cancer Council Victoria (39). The validated 
survey instrument includes 17 questions about a person’s usual eating habits over the past 
12 months. The survey questions can be used to estimate an individual respondent’s 
kilojoule intake for a range of nutrients, usual plate size and consumption of fruit and 
vegetables per day (39).  
 
The evaluators chose key variables associated with diet for the evaluation; these are 
defined in Table 3. The data were analysed to assess response rates and aggregated 
change in self-reported diet over time, in relation to portion size, fat and sugar intake, and 
fruit and vegetable serves. Confidence intervals and Wilcoxon sign rank statistical test were 
calculated to assess whether there were significant changes in these dietary parameters 
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over time from baseline to final survey. An assumption of the analysis is that improvements 
in self-reported dietary patterns reflected improvements in participant’s health literacy, 
knowledge and behaviour. 
 
Table 3. Definitions of outcomes from the Dietary Questionnaire for Epidemiological 
Studies 
 
Portion size The measured size of meal portions against the standard portion size. A 
measure that is above 1 is considered above portion and a measure below 
1 is considered below portion. 
Energy (KJ/day) A measure of total energy intake per day, measured in kilojoules. 
Fat (g/day) A measure of the total fat (including all types of fat) intake per day, 
measured in grams. 
Sugar (g/day) A measure of the total sugar (including all sugars – sucrose, fructose) 
intake per day, measured in grams. 
Fruit (serve/day) Number of serves of fruit consumed per day. The Australian guidelines 
recommend two serves per day.  
Vegetable (serve/day) Number of serves of vegetables consumed per day. The Australian 
guidelines recommend five serves per day. 
 
 
4.7. Qualitative data and field visits 
To supplement the quantitative data and add depth of insight into the analysis, evaluators 
undertook field work investigations in seven communities that received the HLP over a two-
week period from 24 October 2016 to 6 November 2016. This included communities in: 
 
 Far West: Ceduna, Smoky Bay, Penong 
 North Stuart Highway: Marree, Oodnadatta 
 Mid-eastern region: Roxby Downs, Andamooka 
 
The communities that were visited were determined by the current RFDS HLP staff through 
discussion with the evaluators. Generally communities visited included those that had been 
most recently involved in the HLP activities and where efforts to visit community would be 
most productive (for example, high participant numbers or ease of recruitment). The 
communities were also selected based on availability of flights and scheduling to ensure that 
as many HLP communities as possible were visited in the time allocated to fieldwork.  
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The fieldwork visits provided an opportunity for additional qualitative data collection and 
observational insights into the HLP communities. 
 
4.7.1. Observations in the field visits 
During the field visits, the evaluators observed a small number of the activities of the HLP in 
action, including a physical activity session at Roxby Downs - ‘Beat It’ - and a Foodies 
Group at Roxby Downs. The evaluators also documented the stakeholders and the services 
and infrastructure associated with the communities to analyse community need for the HLP. 
We used this contextual information to assess access and availability of services and 
infrastructure within the communities to enable healthy lifestyles. 
 
4.7.2. Recruitment of participants – focus groups and 
interviews 
The main sources of qualitative data were semi-structured interviews and focus groups 
which occurred during the field visits or through follow up telephone calls.  
 
Participant recruitment for interviews and focus groups was by purposive sampling, including 
targeting those people with knowledge and awareness of the HLP. Initially, recruitment of 
participants for interviews and focus groups was based on suggestions from RFDS program 
staff. Participants in focus groups and interviews were asked at end of their discussions for 
suggestions on whom else could be interviewed, a sampling technique known as ‘snow ball 
sampling’. The aim was to continue to recruit participants until data saturation was achieved. 
This was assessed through repetition in the themes from interviews and similarity in 
responses to questions. Participants in both focus groups and interviews were provided with 
an evaluation information sheet detailing the research and asked to sign a consent form at 
the start of the meeting (see Appendix 1). 
 
4.7.3. Focus groups  
Focus groups were conducted with HLP participants in four communities visited: Roxby 
Downs, Marree, Smoky Bay and Penong. Focus groups from 45 minutes to one and half 
hours and explored the following themes: need, accessibility, knowledge, significant change 
stories, engagement, participation and ideas on improving program (see Appendix 2). The 
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focus group questions were developed by the evaluators and were commented on by HLP 
staff. Focus groups were recorded and transcribed by a professional transcribing company. 
32 program participants participated in the focus groups - see Table 4 for more information 
on focus group participants. Focus groups were held with participants who participated in 
the HLP through group activities. A number of program participants were also interviewed, 
where focus groups were not appropriate. 
 
Table 4: Focus groups – communities and participant numbers 
 
Location Number of focus 
groups 
Number of 
participants in focus 
groups 
Gender 
Roxby Downs 2 5 X 1 group 
6 X 1 group 
11 female 
0 male 
Marree 1 7 1 female 
6 male 
Smoky Bay 1 4 4 female 
0 male 
Penong 1 8 7 female 
1 male 
 
 
4.7.4. Interviews 
Interviews were undertaken with RFDS staff, HLP stakeholders and some HLP participants 
(where a focus group wasn’t available). The questions were developed during the evaluation 
proposal and covered similar themes to those covered in the focus groups (see Appendix 2 
for a copy of the questions). Interviews were conducted face to face with one or two 
research team members during the fieldwork visits to communities. A number of interviews 
were also conducted via telephone following the fieldwork. Interview summaries were typed 
during the interviews and analysed collectively following the fieldwork round. 
 
In total 42 interviews were undertaken (see table 5). This included eleven interviews with 
staff and ex-staff of RFDS, 22 interviews with stakeholders in the participating HLP 
communities and Port Augusta and nine program participants. The interviews ranged in time 
from 30 minutes to one hour. 
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Table 5: Total number of interviews by group and location  
 
Interviewee type Total # Location/s 
RFDS staff/exstaff 11 Adelaide, Port Augusta, and phone 
interviews 
Participants 9  Andamooka, Roxby Downs, Marree, 
Oodnadatta, and via telephone 
Stakeholders 22 Adelaide, Ceduna, Andamooka, Roxby 
Downs, Coober Pedy, Port Augusta, 
and via telephone 
TOTAL 42 participants  
 
 
4.7.5. Qualitative data analysis 
Qualitative data were analysed thematically. This included drawing out themes that were 
similar or where there were contrasting viewpoints across interviewees and focus groups. 
We examined these themes to contextualise the quantitative results and to enable a greater 
level of understanding about the program aspects and delivery mechanisms. 
 
4.7.6. National data comparisons 
Finally, data from the Australian Bureau of Statistics National Health Survey was for 
comparison. Data was obtained from the Remote Access Data Lab (RADL) and was cleared 
for release by ABS staff on 1/2/2017. Both 2007/08 and 2014/15 surveys were used to 
report on risk factors targeted through the HLP. The outcomes of interest were: 
 BMI – (defined above p.23) proportions of overweight and obese, taken from real 
measurements undertaken in the survey1.   
 Weekly exercise levels: in particular, we focused on those with low to no (sedentary) 
levels of exercise. 
 Physical activity level (self-reported) compared to the national guidelines, particularly 
the proportion who did not meet the recommended guidelines in physical activity. 
 
In the analysis, ABS survey data were weighted at the individual level to reflect the 
characteristics of the Australian population and to reduce sampling bias, due to cluster 
survey methods deployed in the National Health Survey. The evaluators estimated the 
                                               
1
 In the ABS National Health Survey a range of variables are associated with BMI. We chose to use the BMI 
calculated from real measures, rather than self-reported BMI to enhance accuracy. 
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proportion and confidence intervals for the outcomes of interest according to remoteness 
and gender for Australia and South Australia. 
 
4.8. Ethics 
The HLP Evaluation was approved by the Australian National University Human Research 
Ethics Committee (372/2016). 
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5. Results  
The results below present the findings of data analysis which are delineated by Logic 
Framework headings. The results presented are a mixture of quantitative and qualitative 
data. In most cases, where the analysis of quantitative data was provided, it has been 
contextualised by evaluators’ observations of the community or comments from focus 
groups and interview participants. 
 
The results section is divided up into: 
 Formative Evaluation (context and inputs) that describes the communities, examines 
the program inputs and presents the broader context of health promotion 
interventions. 
 Process Evaluation that reports on participation levels in the HLP and presents 
feedback on enablers and barriers to participation. 
 Outcome Evaluation (intermediate outcomes) that presents the results of analysis of 
the measurement data and surveys. 
 Impact Evaluation (long-term outcomes/impact) that reviews the overarching goals 
against the national population health data and program sustainability. 
 
5.1. Formative evaluation: context and inputs  
The HLP is situated in the context of providing services to small remote communities outside 
of urban, metropolitan and major regional town areas. In essence this captures the remit of 
the RFDS to service ‘bush communities’. Importantly, understanding the environment and 
context of the communities where the HLP was implemented is critical in understanding 
what service gaps and needs might exist for program intervention. Whilst only part of the 
story, the enabling environment can strongly influence the program’s outcomes and 
success, and the sustainability of activities in the long term. 
 
5.1.1. Need for the Program: national data on risk factors and 
disease burden 
To assess need for the program, the evaluation team first examined the population health 
data available at the time of formulation of the HLP, via the Australian Bureau of Statistics 
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(ABS) National Health Survey in 2007/08 (4). This included data on obesity and associated 
risks factors. 
 
Table 5 presents the results of analysis of the risk factors associated with obesity for 
Australia and South Australia. In 2007, 56.9 percent (CI 55.7-58.1) of Australians were 
obese or overweight and in South Australia this was 56.6 percent (CI 53.68-59.4). Further, 
70.2 percent (CI 69.1-71.3) of Australians reported no or low level of exercise and 56.1 
percent did not meet the recommended guidelines. The results for South Australia are 
similar (see table 5). 
 
When the results for South Australia were analysed further by remoteness, the results show 
lower levels of overweight and obesity in remote Australians, at 52.9 percent (CI 42.4 -63.2). 
However, overlapping confidence intervals with results in major cities in SA and regional SA 
suggest that this difference is not significant (see Table 5). In South Australia in 2007/08, 
60.1 percent (CI 56.8-64.8) of men were obese or overweight compared with 52.0 percent 
(CI 48.0-76.5) of women. However, a smaller proportion of men (69.6 percent CI 66.5-72.6) 
reported no or low levels of exercise compared with women (76.5 percent CI 73.7-79.2). 
 
Over half of the population in remote South Australia were obese or overweight in 2007, and 
the low levels of physical activity were common. Given these findings, the HLP, through 
addressing physical activity and dietary, was highly contextually relevant. 
 
Table 5: Proportion (%) of Australians with risk factors at National and South 
Australian levels by remoteness, 2007/08 
 
 Overweight 
and  
obese 
(BMI>25) 
95% 
confidence 
intervals 
No or low  
exercise  
level 
95% 
confidence 
intervals 
Didn’t meet 
guidelines 
for physical 
activity levels 
95% 
confidence 
intervals 
 
Total 
Australia  
56.9 55.7 - 58.1 70.2 69.1 - 71.3 56.1 55.1 - 58.3 
South 
Australia  
(SA) 
56.6 53.7 - 59.4 70.6 67.9 - 73.1 60.8 49.4 - 74.6 
SA – major 
cities 
56.9 53.8 - 59.9 73.3 71.0 - 75.6 64.3 61.8 - 66.8 
SA - regional 56.9 46.2 - 66.9 72.1 64.4 - 78.7 67.0 58.9 - 74.3 
SA - remote 52.9 42.4 - 63.2 72.9 67.0 - 78.2 70.2 64.2 -75.3 
SA males 60.9 56.8 - 64.8 69.6 66.5 - 72.6 64.0 60.7 - 67.2 
SA females 52.0 48.0 - 56.1 76.5 73.7 - 79.2 66.8 63.7 - 69.7 
Source: National Health Survey 2007/08  
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5.1.2. Need for the Program: Localised availability of services 
and infrastructure  
Table 6 below presents a snapshot of the main services and infrastructure in the 
communities visited that were observed during the fieldwork component. In Roxby Downs 
the community had a serviced gym including timetabled classes, a pool patrolled by 
lifeguards, two clinics with full time doctors, a hospital with a resident chronic disease nurse, 
and a number of sporting venues including indoor basketball courts and sporting ovals for 
football, cricket and soccer. In comparison, Marree had a clinic staffed by two nurses and 
visiting RFDS doctors, a school swimming pool with no official lifeguards and nominal 
opening hours, a small community store, a tennis court and a non-serviced shed with gym 
equipment (known as the ‘community gym’). The types of services and infrastructure in HLP 
communities were variable across the HLP communities, and many services were patchy in 
remote communities. 
 
All participants in focus groups and interviews in HLP communities reported a lack of access 
to specialised staff with nutritional knowledge and expertise. Most communities were 
serviced by only a visiting allied health team including dieticians, and residents at Penong 
and Smoky Bay needed to travel to Ceduna to access visiting services. Comments from 
interviews and focus groups on why the HLP was needed and the current lack of services 
are summarised below: 
 
1. Lack of access to physical activity, including no suitable programs, and lack of space 
or safe spaces to exercise. Comments from participants in focus groups and 
interviews: 
 
I don’t really like going in there [gym] and seeing all these people that are so buff and 
done up and you think… [HLP participant] 
 
Yeah, it can be intimidating going into the gym. [HLP participant] 
 
I think that what’s great about this environment is that no-one is perfect and they’re just 
fitting in... no-one’s looking at each other. [HLP participant] 
 
We didn’t really have anywhere safe to exercise. --- (RFDS HLP Adviser) started coming 
here and started a running and walking group. It was great and that’s where we got the 
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idea to do the walking trial. So the elderly people in the community have somewhere to 
walk without dogs getting them. [HLP participant] 
 
2. Lack of access to a support person, someone qualified in nutrition or gym sessions - 
or unaffordable where it is available. Comments from focus groups that supported 
this: 
 
We were doing yoga together just in front of a DVD and then --- (RFDS HLP Adviser) 
started coming out. Sometimes we do it in front of DVD or she’d show us stuff. She 
would help us improve our technique and get into the right position. [HLP participant] 
 
They’re professional and we don’t have that professionalism and we don’t have easy 
access to it. We have people that do gym stuff at Ceduna that costs quite a bit of money 
and people have got to travel up there, I think that’s too hard. [HLP participant] 
 
3. Limited variety of options and choices, and the expense of fresh food in remote 
areas. Comments that supported this: 
 
Well, we only have one store and everything is so expensive. If people want to buy fresh 
food, they need to travel. It’s not always possible. [HLP participant] 
 
The cost of fresh food here is so expensive and then it doesn’t last long in your fridge. I 
used to get an order on the truck, and I know that is what a lot of staff do. [HLP 
participant] 
 
In addition to those comments raised by the participants, comments from interviews with 
stakeholders and staff in support of the need for the HLP identified: 
 There is no other service provider providing preventive health and health promotion 
activity in these very remote communities. 
 RFDS is playing a real capacity building role and supportive role, where expertise 
doesn’t currently exist. 
 RFDS sometimes better at engaging the community more than other stakeholders, 
because it is a trusted brand which is important to leverage off. 
 Much more challenging for people living remotely to live healthy lives. 
 
It is well known that there are differences in the enabling environments between 
remote/regional communities and metropolitan areas. However, there are also gradients of 
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difference regarding access to services and infrastructure across the HLP communities (see 
Table 6). Communities such as Ceduna and Roxby Downs, with greater populations and 
with service centres more often had greater options for residents to increase their physical 
activity and improve nutritional choices. 
 Table 6: Facilities and services that can or do support lifestyle changes in the HLP communities visited  
 
 Health services and 
other programs 
NGO services  Physical activity 
infrastructure and 
organised sport 
Access to fresh food and 
vegetables 
Nutrition advice 
Andamooka RFDS clinic Unknown n/a 1 shop associated with petrol 
station 
Fresh fruit and vegetable 
wholesalers visit Roxby Downs 
 
Visiting dietician?? 
Ceduna Aboriginal Medical 
Service 
Private clinics 
Hospital 
Red Cross  
Catholic Care 
Aboriginal Medical 
Services  
 
Aboriginal 
organisations, 
including Aboriginal 
Medical Services, 
 
Sports and playing ovals 
Gym 
Indoor sport courts 
Walkways 
Town pool 
School pool 
 
Sporting clubs: football, 
basketball, netball, 
tennis, soccer 
1 shop - Independent Grocery 
Association 
 
 
Dietician based at 
hospital and clinics 
Chronic Disease Nurse 
Sports and Recreation 
Officers 
Youth workers 
 
Marree RFDS clinic – 2 
nurses 
Visiting RFDS doctor 
and nurse 
 
Unknown School pool 
Gym 
Tennis courts 
1 small shop 
Freight options, but not widely used 
People visit Leigh Creek or Roxby 
Downs 
Visiting Allied Health 
Services (clinical focus) 
Oodnadatta Country Health SA 
clinic – 2 nurses 
Visiting RFDS doctor 
and nurse 
 School Pool 
Sports oval 
 
Roadhouse 
Freight options available, but not 
widely used 
People visit Cooper Pedy 
Visiting Allied Health 
Services (clinical focus) 
Penong No services Unknown Community sports club: 
football and netball 
competition 
1 small shop 
People visit Ceduna 
No services 
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Netball courts 
Sports oval 
Roxby 
Downs 
2 clinics 
1 hospital 
Healthy Environs 
 
 
Town pool and water 
park 
Gym and classes 
Indoor sport courts 
Tennis courts 
Sports and playing ovals 
Walking paths 
Sporting clubs: football, 
basketball, netball 
 
1 shop - Woolworths 
 
Freight options 
 
Visiting market services 
Visiting dietician 
Chronic Disease Nurse 
Smoky Bay No services Unknown Community sports club: 
football competition 
Sports oval  
Outdoor netball courts 
Walking trial 
Some gym equipment at 
community hall 
1 small shop 
People visit Ceduna 
No services 
 5.1.3. Proposed activities and evidence 
As noted in Appendix 1, there is a growing range of evidence available on what approaches 
are needed to address obesity through preventive health and health promotion activities. 
Section 3.1.3 summarised the main activities undertaken by the HLP, showing that the HLP 
adopted a range of activities across the participating communities. Table 7 below assesses 
these activities against the World Health Organization’s recommendations on provision of 
obesity prevention strategies (36). 
 
Table 7: Assessment of HLP activities against portfolio of population based obesity 
preventions strategies recommended by the WHO (36) 
 
Level of 
Evidence 
WHO what works: Interventions for diet and 
exercise 
Examples of HLP activities 
Policy and Environment  
Effective 
interventions 
Government regulatory policies to support a 
healthier composition of staple foods and policies 
that reduce barriers to physical activity. 
HLP Advisers assisted Community Foodies 
and other local champions advocated for 
health lifestyle policies (e.g. supported the 
preparation of submissions to Senate 
inquiries on remote food stores).  
Moderately 
effective 
interventions 
Pricing strategies (fiscal policies) to support 
healthier choices.  
Multi-targeted approaches to encourage walking 
and cycling. 
HLP involved in improving access to 
subsidies or free physical activity sessions in 
multiple communities. 
Mass Media  
Effective 
interventions 
Mass media campaigns promoting physical 
activity.  
None (although HLP may have linked with 
existing mass media campaigns). 
Moderately 
effective 
interventions 
Intensive mass media campaigns using one 
simple message, e.g. increasing consumption of 
low-fat milk, or fruit and vegetables.  
None. 
 
School settings  
Effective 
interventions 
High-intensity school-based interventions that 
focus on diet and/or physical activity and are 
comprehensive and multi-component. 
Gym sessions with school groups and 
development of school HLP curriculum. 
 
These may not have been high intensity, as 
most delivered in monthly visits and were 
interrupted by school holidays. 
Moderately 
effective 
interventions 
A focused approach, for example programmes 
aimed at reducing sedentary behaviour and 
increasing participation in physical activity, 
accompanied by supportive activities within the 
Implemented in several communities. Focus 
of Aboriginal communities, Marree. 
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curriculum.  
The workplace  
Effective 
interventions 
Multi-component programmes (promoting healthy 
dietary habits and/or physical activity, providing 
healthy food and beverages at the workplace). 
 
Not directly involved in work based 
programs. Healthy eating program initiated 
at RFDS offices in Adelaide and a small 
number of workplace healthy eating 
sessions conducted by HLP staff. 
The community  
Effective 
interventions 
Diet education programmes that target high-risk 
groups, are multi-component 
Group-based physical activity programmes or 
classes for a homogenous group of individuals. 
 
One of the main HLP activities was 
Community Foodies, school and community 
nutrition sessions and community events. 
Moderately 
effective 
interventions 
Interventions that use an existing phone-in 
service/ web based interventions to provide 
dietary advice.  
 
HLP trialled web based and online activities 
via School of the Air platform Centra. 
There may have been more opportunities to 
use social media or tele-healthcare services 
for follow-up. 
Primary Health Care  
Effective 
interventions 
Interventions targeting chronic non communicable 
disease (NCD) risk groups that:  
 include persons who are inactive, consume 
less than five servings of fruits and 
vegetables daily, consume a lot of dietary fat, 
are overweight or have a family history of 
obesity, heart disease, cancer and/or type 2 
diabetes and  
 include at least one session (health risk 
appraisal) with a health-care professional, 
with brief negotiation or discussion to decide 
on reasonable, attainable goals, and a follow-
up consultation with trained personnel;  
 are supported by targeted information; 
HLP developed referral system to assist 
Primary Health Care implementation of 
dietary and physical exercise outcomes for 
people with NCD. It was however only 
implemented in a few communities. 
Moderately 
effective 
interventions 
Weight loss programmes using health 
professionals with personal or telephone/Internet 
consultations over a period of at least four weeks, 
and a self-help programme that includes self-
monitoring. 
HLP Advisers implemented one-on-one and 
group sessions, with monitoring of 
biophysical measurements. Follow ups with 
clients, often three-months apart, and 
frequently intermittent and sporadic. 
Older Adults  
Moderately 
effective 
interventions 
Physical activity interventions in a group setting 
using an existing social structure or meeting 
place.  
Home-based interventions in which older adults 
have increased access to fruit and vegetables 
HLP was catalyst for physical activity groups 
reaching mostly older adults in multiple 
communities 
RFDS Healthy Living Program Evaluation  P a g e  | 46 
using existing infrastructure. 
Source (36) and (35) 
 
The core HLP activities were recognised as effective activities when compared with the 
WHO assessment and recommended activities. These activities included: improving access 
to affordable (or free) group and individual physical activity coaching, capacity building for 
healthy diets via Community Foodies and school and community based health education 
and promotion. However, other essential components of comprehensive obesity prevention 
strategies not incorporated by the HLP include social marketing campaigns, strategies to 
improve the affordability and access to healthy foods and a specific focus on workplace 
interventions. 
 
5.1.4. Program inputs 
The following section examines the resources that were utilised in the implementation of the 
HLP over the course of the program. 
 
Governance and management of HLP 
Oversight for HLP was provided by a management committee consisting of representatives 
from the RFDS and the Li Ka Shing Foundation (20), see Figure 3. The committee met on a 
biannual basis and the HLP program staff prepared biannual reports on the previous six 
months of work for these meetings. Annual planning was undertaken by the HLP 
coordinators and Advisers on a semi-regular basis. Reporting on the HLP includes details of 
consultations with certain target communities during the formative stages of the program 
(18, 20). Additionally, the HLP reports provide evidence of the HLP Advisers consulting 
stakeholders and community participants on a regular but unstructured basis to obtain 
feedback and guidance on how to reformulate the HLP activities to better serve community 
needs (20, 24).  
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Figure 3: Organogram of the HLP staff, management and governance. 
 
 
 
 
Staffing 
As summarised in the Table 8, staffing over the timeframe of the HLP changed 
considerably. At the start in July 2007, a fulltime Coordinator and one HLP Lifestyle Adviser 
were in place. In 2011, the Coordinator position was reviewed and replaced by a RFDS 
Health Service Manager with responsibility for a wide range of related programs.  
 
The full-time HLP Adviser had responsibility for a group of communities. In the first two 
years of the program there was a turnover of HLP Advisers with the first staff member 
leaving in two months, the second after seven months and the third after 11 months. In 2009 
the management committee accepted the recommendation of the HLP Coordinator to 
change the staffing from one person full-time to several part-time positions with an increase 
to a total of 1.5 FTE. This reduced the time away from home for the HLP Advisers while 
maintaining the four to six-weekly visits to participating communities. With this change, the 
HLP was successful in retaining HLP Advisers for longer durations. There was a cohort of 
three to four Advisers that worked from 2009 to 2016, remaining with the program between 
two and seven years. 
  
Additionally, in many communities the HLP was able to recruit community champions to 
drive HLP activities during the intervals between the visits of HLP staff. In some 
communities, including Smoky Bay, these champions maintained HLP activities several 
times a week, and in others where champions were not available or less involved, the HLP 
activities would mostly occur at times when HLP staff were visiting. 
HLP 
management 
Committee 
(RFDS, Li Ka 
Shing 
Foundation) HLP 
coordinator  
(2007-09); Health 
Services 
Manager (2011-
16) 
HLP Adviser 
Flinders 
Ranges 
Footprint 
HLP Adviser 
Far West 
Coast, 
Ceduna 
Footprint 
HLP Adviser 
Stuart 
Highway 
Footprint 
 Table 8: Program inputs into the HLP by year  
Resources Jul 2007 
Dec 2007 
2008 2009 2010 2011 2012 2013 2014 2015 Jan-Jul 
2016 
HLP 
Coordinator 
1 FTE 1 FTE 1 FTE nil Health 
Service 
Manager 
Health 
Service 
Manager 
Health 
Service 
Manager 
Health 
Service 
Manager 
Health 
Service 
Manager 
Health 
Service 
Manager 
HLP 
Advisers 
1.0 FTE 1.0 FTE 1.0 (0.5 FTE 
x2) 
1.0 (0.5 FTE 
x2) 
1.5 (0.5 FTE 
x3) 
1.9 FTE 
(0.9, 0.5 and 
0.5 FTE) 
1.9 FTE 
(0.9, 0.5 and 
0.5 FTE) 
1.9 FTE 
(0.9, 0.5 and 
0.5 FTE) 
2 FTE. (0.9, 
0.5, and 0.6 
FTE) 
1.4 FTE (0.9 
and 0.5 
FTE) 
Number of 
communities 
visited 
4 4 5 10 14 17 15 16 15 14 
Community Blinman 
Copley 
Neppabunna 
Fowlers Bay 
Blinman 
Copley 
Neppabunna 
Fowlers Bay 
Blinman 
Copley 
Neppabunna 
Fowlers Bay 
Marree 
Blinman 
Copley 
Neppabunna 
Fowlers Bay 
Marree 
Coober Pedy 
Oodnadatta 
Ceduna 
Penong 
Scotsdesco 
Blinman 
Copley 
Neppabunna 
Fowlers Bay 
Marree 
Coober Pedy 
Marla 
Mintabie 
Oodnadatta 
Ceduna 
Penong 
Scotsdesco 
Andamooka  
Woomera 
Blinman 
Copley 
Neppabunna 
Fowlers Bay 
Marree 
Coober Pedy 
Marla 
Mintabie 
Oodnadatta 
Ceduna 
Penong 
Scotsdesco 
Yalata 
Andamooka  
Leigh Creek 
Roxby Downs 
Woomera 
Blinman 
Copley 
Neppabunna 
Hawker 
Marree 
Coober Pedy 
Oodnadatta 
Ceduna 
Penong 
Scotsdesco 
Yalata 
Andamooka  
Leigh Creek 
Roxby Downs 
Woomera 
Blinman 
Neppabunna 
Hawker 
Marree 
Coober Pedy 
Marla 
Oodnadatta 
Ceduna 
Penong 
Scotsdesco 
Yalata 
Andamooka  
Leigh Creek 
Roxby Downs 
Woomera 
Hawker 
Marree 
Coober Pedy 
Marla 
Oodnadatta 
Ceduna 
Penong 
Scotsdesco 
Yalata 
Andamooka  
Roxby Downs 
Woomera 
Marree 
Coober Pedy 
Marla 
Oodnadatta 
Ceduna 
Penong 
Scotsdesco 
Yalata 
Roxby Downs 
Woomera 
Sessions 
held 
Not 
available 
Not 
available 
12* 90 109 151 122 121 109 30** 
Number of 
client 
contacts 
Not 
available 
Not 
available 
41* 664 857 1215 841 711 724 167** 
Notes:  FTE (fulltime equivalent). Compiled from HLP management reports and the data from the RFDS Community Visits database.  
*data only available from November 2009 **data only available until June 2016. 
  
KEY FINDINGS FROM THE FORMATIVE EVALUATION: 
Program need: 
 At time of program implementation, there were existing high levels of obesity 
and overweight, low nutritional intake and low physical activity levels in 
remote SA population. The obesity rates were comparatively higher than 
regional and metropolitan levels and higher than other jurisdictions.  
 The program was addressing key needs of preventive health and health 
promotion for remote communities. 
 The service needs were greatest in those communities where there was a 
limited enabling environment for healthy lifestyles (including services, 
amenities and infrastructure). In comparison, the opportunities for 
partnerships and capacity building were higher in those communities with 
existing services. 
 The activities delivered under the HLP were supported by the literature on 
health promotion and obesity prevention strategies, however they did not 
constitute a comprehensive approach to obesity prevention. 
 
Program inputs: 
 The staff inputs were adaptive overtime. When the position of HLP Adviser 
was split into a number of part-time positions, there was greater staff 
retention. 
 The governance of the HLP did not include those directly participating in HLP 
or those with outside expertise in health promotion work. 
 Program was governance did not include outside health promotion experts or 
members/stakeholder from the target communities. 
 
Program output and activities: 
 The HLP attempted to provide a flexible program so that it could be tailored 
to meet the needs and interest of communities.  
 The evidence suggests that HLP activities were formulated to make a 
contribution towards health promotion targets. The whole of system reforms 
required to achieve population level changes in health risk factor outcomes 
were beyond the scope and/or resources of the program. 
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5.2. Process evaluation: activities and outputs 
This section examines actual versus intended implementation of the program and 
challenges that were encountered in this regard. 
 
5.2.1. Geographic coverage of HLP 
Over the program period (2007 – 2016), communities that were actively engaged in the HLP 
varied. The following regions and communities participated at some point: 
 Far West region: Ceduna, Penong, Scotsdesco, Smoky Bay, Yalata 
 Flinders Ranges region: Blinman, Copley, Fowlers Bay, Hawker, Nepabunna 
 Northern region: Coober Pedy, Oodnadatta region, Mintabie, Marla, Marree 
 Roxby/Andamooka region: Roxby Downs, Leigh Creek and Andamooka 
 North west region:  
 
As shown in Table 8 page 48, increasing numbers of communities were added over time 
with a peak in 2012. In 2012, the HLP visited and ran activities in 16 of 18 communities that 
participated in the ten year program. Over the years, a number of communities also dropped 
out of receiving the HLP, particularly the communities in the Flinders Ranges region which 
were the first communities in the HLP. Through field visits and interviews, the evalutors 
found out that what communities were engaged in the HLP was dependent on staff capacity, 
community engagement levels, and readiness and willingness of participants to attend. The 
flexible approach of the program also meant that in some circumstances very different 
activities occurred in different communities. This is likely to have influenced the target 
audience and the levels of participation at each location. 
 
5.2.2. Engagement 
Community engagement in the HLP was critical to meeting the program goals and outcomes 
of getting people engaged in various activities. This relied on appropriate relationships and 
partnerships. Many of the comments in the focus groups and interviews reported that the 
RFDS staff program engaged very well with the communities and stakeholders when doing 
on ground work. Stakeholders, particularly those in government, and participants, were 
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supportive of the RFDS because they were a trusted and known organisation. Across 
participants and stakeholders there was broad support for the RFDS: 
 
Flying Doctors were really important in setting up the Foodies Group in these 
communities. They had the relationships on the group and contacts in communities. 
They were already visiting these communities. [HLP stakeholder] 
 
Everyone knows the Flying Doctors. We trust it out here. We fundraise for it. It’s one of 
the most important services, so they already have the trust of the community and that is 
what makes it work. [HLP participant and stakeholder] 
 
You know it’s the brand. Everyone loves the Flying Doctors, because they don’t forget 
about the forgotten ones. The people of the bush are the biggest allies for the flying 
doctors, so of course they are on the best foot to engage the community on this issue. I 
mean… they already have the foot through the door, whereas every other organisation is 
just scratching around. [HLP participant] 
 
Stakeholders and participants were also supportive of the continuity of the program over 
time and the relationships they developed with the HLP staff. This was important for 
stakeholders, but also important to participants who developed familiarity and strong 
relationships with HLP Advisers over the program years. In comparison, some participants 
in a small number of communities, particularly Ceduna and Coober Pedy, were critical of 
turnover in staff that created uncertainty around the timing of visits.  
 
The HLP was to some degree a flexible service delivery program. Stakeholders or key 
community members could influence the types of activities that were provided by the 
program under the broad heading of nutrition and physical activity type activities (see Part 3 
for more on the activities provided). This approach assumed that greater numbers of 
community members would actively engage in programs that reflect community needs and 
priorities, and/or attempt to fill an existing gap identified by the community members: 
 
We worked with communities to identify what they wanted to work on around healthy 
lifestyles. It wouldn’t have worked if we came in with a set program. [RFDS staff 
member] 
 
It was good [HLP], because the staff worked with us. They got to know the community 
and what were the issues here. They developed relationships and got to know the 
people. I think that is why they got people through the door. [HLP participant] 
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Early days were good – as we were developing relationships. Really flexible, we could 
tailor the program to suit the young blokes. We can’t force a program on to people. We 
might get no one turn up if it is organised. So it was casual. We’d just shoot hoops and 
do fitness stuff, and have discussions about what --- [RFDS staff member named] could 
offer. [HLP stakeholder] 
 
However, although stakeholders and participants were supportive of the RFDS, a small 
number of stakeholders commented on the lack of overt decision-making power and 
governance in the delivery of the HLP.  
 
I’d like to see RFDS form a steering group for the HLP. Something that connects others 
who are working in a similar space – Outback Community Authority, Sports and 
Recreation Officer based at Councils, Regional Sports and Recreation and others 
working in youth work. They could be used to support the RFDS employees and make 
sure there is not duplication of efforts. It would make sure linkages were being made 
regionally and people not working in isolation. [HLP stakeholder] 
 
Some of the staff worked on their own. It wasn’t really collaborative. It’s important that 
they are aware of what else is going on. I mean, they should provide regular updates 
and make contact with others working in these communities. We had a panel in another 
project I worked on. They were a panel of experts that helped provide rigour around the 
implementation and evaluation frameworks. The program needed a system in place to 
keep them on the right track – a local steering group, as a part of accountability and to 
help in this very difficult work. [HLP stakeholder] 
 
5.2.3. Participation and contact levels  
In this section we examine participation in the HLP via data on number of contacts HLP staff 
with participants. . Figure 4 was generated from data on service activity reporting extracted 
from the RFDS HLP database and show the total HLP contacts in which participants were 
engaged in HLP activities by program year, 2009 - 2016. The activities are those listed in 
3.1.3 and include personal and group physical activity sessions, healthy living information 
sessions including those delivered by internet and other media, Community Foodies 
session, school HLP sessions and HLP events where participant numbers were estimated. 
The data shows that contact levels in HLP varied over time, increasing between years 2009 
to 2012, stabilising from 2013 to 2015. Then in 2016 as program was winding down and 
staff numbers diminished, contact rates dropped 
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Complete records for 12 months of program activity data were available for the years 2010-
2015. For these six years the mean number of HLP contacts was 835 person contacts per 
year, with a range of 664 contacts in 2010 to a peak of 1215 contacts in 2012 (see Figure 4 
and Table 8). This represents a mean of 70 client contacts per month across the HLP 
program or 7.1 client contacts per session run in participating communities. 
 
Figure 4: Number of HLP participant contacts per year, Nov 2009 – June 2016 
 
 
Note: Only partial activity reporting data were available for the years 2009 (Nov -2009) and 2016 (up to June 
2016). 
 
When this is broken down by communities (see Table 8a), we can see that the participation 
in the HLP varied across all communities (also see Appendix 3 for more details). Individual 
communities were also engaged in the program at different times, from example Blinman 
was engaged in the HLP from 2007 to 2014, whereas Roxby Downs was only engaged 
towards the end for the HLP from 2011 to 2016. Further some communities were only 
engaged for a very short period, for example Mintabie was engaged from 2011-2012. 
 
The results in Table 8a show that the contact rate is affected by the size of the population, 
where there is a larger population, the number of contacts per population were small. The 
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community with the highest contact rate, at 8.8 contacts per head population, was 
Neppabunna. Neppabunna is a small community that engaged in the Foodies Group 
program where the RFDS HLP partnered SA Government in the delivery. The program was 
described by a number of staff and stakeholders as one of the positive outcomes of the 
HLP. It was also an example where community champions were integral to its success. The 
community with the smallest rate was Roxby Downs at 0.17 contacts per head of population. 
This was a community added later stages the program, from 2011 onwards and initially the 
focus was one-on-one consultations, but this moved to more group based program. There 
were two main groups – a Foodies Group and a Beat It exercise. In Roxby Downs, with 
other services for physical activity participation, the efforts of the HLP were value adding 
and targeted towards mostly towards woman. The transient nature of the residents in 
communities with mining or short term employment also impacted on longevity of program 
participation.  
 
The range of contact per month by community warrants some attention. Firstly, the range in 
contacts is very wide in the most communities, particularly Andamooka (1-75), Coober Pedy 
(1-58), Marree (1-78), Oodnadatta (1-80). The maximum contacts often reflect a time when 
either a school group was engaged in HLP or event occurred in the community (e.g. 
Women’s Health day). The range in these communities discussed and most other 
communities shows that on some occasions, only 1-2 contact was made during HLP visits. 
The smaller ranges, example Penong 1 to 14 contacts per month, are frequently associated 
with a small core target group that attended (e.g. Penong HLP participants were primarily a 
group of woman from surrounding the stations).  
 
These figures highlight the very difficult challenges of participant engagement and 
consistency in participant numbers when a program is servicing remote areas through a fly-
in-fly-out model. Staff and stakeholders also highlighted this in their interviews: 
 
We were not always around and the program sometimes lost momentum. It’s hard 
because sometimes, we’d visit and there would be 20 participants ready to go and other 
times, we’d only have 1 or 2. We had to work out where we were getting our ‘bag for our 
buck’ and that meant some communities dropped off the scheduled visits. [HLP staff 
member] 
 
The data also shows that whilst there is wide variety in the participants engaged, most 
communities had key target groups engaged in the program, rather than the entire 
population. It might therefore be more appropriate for the HLP to acknowledge that 
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population coverage is not achievable through any one program and to focus attention on 
key target groups for each community.  
 
Table 8a. Number of community contacts and visits by the HLP communities 
 
 Years 
engaged 
in HLP 
Population 
(2011 
census
1
) 
Median 
contacts 
per visit 
(from 
2009) 
Range 
(from 
2009) 
Contact 
rate per 
head of 
population 
/month 
Number of 
visits to 
community 
(*2009 
onwards) 
Description 
of 
participants 
involved 
Andamooka  2011-
2016 
592 14 1 - 75 2.4 23 Adults – some 
elderly 
participants 
School children 
Blinman
2
 2007 - 
2014 
151 3.5 1 - 35 2.3 28 Adults – woman 
from stations 
Ceduna 2010 - 
2016 
2068 16 2 - 29 0.8 47 Youth 
Aboriginal men 
Young children 
and school 
children 
Coober Pedy 2009-
2016 
1695 19 1 - 58 1.1 41 Adults 
Youth  
School children 
Aboriginal and 
non-Aboriginal 
 
Copley 2013 - 
2015 
103 5 1 - 30 4.9 27 Aboriginal 
women  
Fowlers Bay 2010 343 1.5 1 - 5 0.4 6 Unknown 
Hawker 2013-
2015 
492 3 1 -10 0.6 7 Unknown 
Leigh Creek
4
 2012 - 
2014 
505 3 1 - 50 .59 10 Unknown 
Marla
2
 2011 - 
2015 
72 3 1 - 8 4.1 9 Unknown 
Marree 2007 - 
2014 
634 5 1 - 74 0.8 41 Women 
Men 
School children 
Mintabie
2
 2011 - 
2012 
239 4.5 4-10 1.9 4 Unknown 
Neppabunna 2009 - 
2016 
68 6 2 - 29 8.8 22 Aboriginal 
women 
Oodnadatta 2010 - 
2016 
166 8 1 – 80  4.8 44 Aboriginal men 
and woman 
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Station woman 
School children 
Elderly people 
Penong 2010 - 
2016 
343 5 1 - 14 1.5 45 Station women 
Roxby 
Downs 
2011 - 
2016 
4702 8 1 - 41 0.17 32 Women 
Scotsdesco
3
 2010 - 
2012 
55 3 1 - 12 5.5 26 Aboriginal 
woman (and 
some men) 
Woomera 2011-
2015 
216 8 1 - 32 3.7 10 Unknown 
Yalata 2011 - 
2013 
293 11 1 -24 3.8 18 Aboriginal 
women (and 
some men) 
Notes: 
1. Census 2011 quickstats (40) 
2. Blinman and Marla are 2006 census data, Mintabie 2001 (41) 
3. Source (42) 
4. Leigh Creek mine has closed down, population figures are much lower. 
 
5.3.4. Challenges in increasing participation levels 
The HLP interviews with stakeholders, participants and staff highlighted the challenge of 
increasing the participation in the program, particularly of groups that were difficult to 
engage. This ranged from Aboriginal communities (such as Koonibba and Yalata), other 
remote and small communities with high levels of Aboriginal residents (including Mintabie), 
to the engagement of males, younger people, and the recruitment of people who worked 
fulltime (including shift work). Whilst this did vary by community, we found overall that males 
and Aboriginal and Torres Strait Islander people were not well engaged in the most of the 
HLP activities. 
 
The challenge to engage men and Aboriginal participants was recognised early in the life of 
the HLP. For example, the three-year review in 2009 found that the actual composition did 
not reflect the intended diversity of program participants: 
 
This data includes only one male, and two Aboriginal people, both women, illustrating 
the difficulty we have with attracting male and Aboriginal clients regularly to Healthy 
Living Program. (20) 
 
While program specific factors played a part, the overall low participation levels arguably 
reflect the broader reality faced by most national and international programs targeting 
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behaviour change particularly in areas of physical activity and diet (8, 35). This was clearly 
recognised by HLP staff as noted in the three year HLP review of 2009 which notes: 
 
Phases of program implementation were premised on the notion that people as 
individuals, communities and groups would sign-up and be committed to a program to 
achieve personal and/or team goals.  Such a commitment has not developed in these 
communities.  (20). 
 
Program delivery is limited to a day or so each month per location. Participation and 
progress measurement are voluntary and attendance of participants is infrequent due to 
a combination of lack of knowledge of benefits, lack of motivation, family tensions and 
mobility to meet shift work and family commitments.  These factors combined present 
challenges to program delivery, rapport development and management, motivation and 
progress measurement. The infrequent contact limits the ability of the Lifestyle Trainer to 
build sufficient rapport with the client to effect change in knowledge and understanding of 
lifestyle disease and prevention and to encourage regular participation in physical 
activity and dietary change.  Between visits follow-up by telephone or internet is 
provided, where the client is willing and able to access this equipment. Participants are 
often not committed to increase levels of physical activity or to dietary change when the 
HLP starts to see them, it takes several contacts with each client to reach a point where 
the client understands the importance of lifestyle change and become willing to 
participate and allow measurement of their progress. Staff turnover has affected program 
delivery such that the provision of a service to some locations has been interrupted for 
several months effectively reducing FTEs. (20) 
 
Despite trying a number of strategies to enhance participation, the difficulties in achieving 
and maintaining participation remained. This is reflected in 2013 HLP report: 
 
The challenge for the HLP team was and still is; how do you maintain people’s interest in 
achieving a healthy weight and adopting a good diet when you visit monthly, your client’s 
work patterns often reflect seasonal pressures such as shearing, harvest and there is no 
child care, limited facilities and many people feel that their work is enough exercise and 
a diet of meat and three vegetables is a good diet.(24) 
 
Promotion of HLP and referral systems 
During evaluation field visits and interviews, as well as from the review of HLP reporting and 
strategic plans, we found that HLP staff and coordinators were mindful of the need to 
continually work to increase awareness of the program, achieve ongoing referrals and 
increase participation rates. However there were also views expressed from RFDS staff, 
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stakeholders and participants that the processes for referrals and promotion could have 
been enhanced. Responses from RFDS staff around how the HLP fitted in with clinical work 
highlighted this: 
 
I don’t know about that [referral system]. I don’t think there was one. Not in an official 
way. I didn’t understand the program and was less likely to encourage people to use the 
services. We didn’t have an agreement about the clinical data. I know they collected 
things, but it wasn’t shared in the clinical records. [RFDS staff] 
 
HLP hasn’t fitted in very well with clinical staff. They are distant and tended to keep to 
themselves. I mean in the last in the two years, HLP has tried to start working more 
closely and they started travelling with us. I think the reason they travelled with us was 
safety, but we got to know them and they got to know us. It should become more 
integrated. I’d like to see the HLP work with the primary healthcare team. Working more 
in partnership, so that we share systems, data collection and they can work with clients 
who really need help… I think there is a disconnect at the moment and if they were 
integrated with the primary health care, we’d be able to provide a targeted service to 
clients. [RFDS staff] 
 
Systems such as referral cards and paperless referral processes were developed with a 
number of communities and various stakeholders. The HLP Advisers at times visited 
medical practices, schools and partner organisations to raise awareness about what the 
program had to offer and to look for ways to increase engagement. It was also clear that 
despite these efforts, changes in staff at referral partners (medical centres) meant 
knowledge of the HLP and its services needed to be continually re-established.  
 
Plans to implement social marketing programs were developed and implemented, but it 
does not appear that a sustained effort at promotion and participation was maintained for 
the duration of the program. Rather these efforts were intermittent and driven by individual 
staff rather than in a concerted program-wide approach. Whether a more proactive 
promotion strategy would have made a difference to participation numbers is unclear given 
the universal challenge that obesity reduction programs face in reaching those that would 
most benefit from a high level of participation. 
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5.4.5. Comparative analysis of HLP participants 
Table 9 below presents a descriptive analysis of the participants who had HLP 
measurement data recorded by HLP Advisers. There were a total of 252 HLP participants 
with measurement data; of these 142 (56.4 percent) had repeat or follow up measurements 
recorded. The majority of participants who participated in the HLP were: 
 
 Female (84.9 percent) and aged between 26 and 55 years of age (69.7 percent) 
 Overweight (28.8 percent) or obese (54.1 percent), with the median BMI recorded as 
30.7. 
 Most participants did not have HbA1c recorded. Of those who did, the median was 
5.6 percent. 
 Most participants did not have waist to hip ratio recorded. The median waist hip ratio 
was 0.87.  
 There were only a small number of Aboriginal and Torres Strait Islander HLP 
participants who had measurement data (n=10; 9.2 percent of all participants with 
measurement data). NB. Collection of this data item was incomplete, with 143 
records where Indigenous status was not recorded. 
 
Table 9 also presents a comparison of participants who had repeat measurements taken 
compared to those who only had one measurement. There was no significant difference in 
measurement results or in the gender or age group of participants (see Table 9). The 
number of measurements taken was not consistent across participants with more than one 
measurement. For example, one participant had a total of 23 different measurements taken 
at different dates; however this was the exception rather that the rule. Overall, the number of 
repeat measurements reduced over time.  
 
Table 9: Participants with repeat measures compared with those with one-off 
measures, n percent 
 
 Total 
participants 
 
N = 252 
Participants 
with only 1 
measure 
N = 110 
Participants 
with repeat 
measures 
N = 142 
Significance tests 
(odds ratio (Cis), t 
tests, chi2) 
Gender 
Female 
Male 
 
214 (84.9) 
38 (15.1) 
 
96 (87.3) 
14 (12.7) 
 
118 (83.1) 
24 (16.9) 
 
Odds Ratio = 1.40 
(0.68 – 2.84) 
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Indigenous status 
(missing 143) 
Indigenous 
non-Indigenous 
 
 
10 (9.2) 
99 (90.8) 
   
Age (years) 
(missing, n=77) 
≤25 
26-55 
56+ 
 
Mean  
Median 
 
 
18 (11.0) 
122 (70.0) 
35 (20.0) 
 
44.3 
46.2 
 
 
11 (15.7) 
45 (64.3) 
14 (20.0) 
 
44.6 
47.3 
 
 
7 (6.7) 
77 (73.3) 
21 (20.0) 
 
44.1 
44.8 
 
 

2
=3.84 
p = 0.08 
 
 
t=0.24, p=0.81 
 
Biophysical Measures  
BMI (missing 106) 
Mean 
Median 
 
18-24 (normal) 
25-29 (overweight) 
30+ (obese) 
 
 
 
 
 
31.5 
30.7 
 
25 (17.1) 
42 (28.8) 
79 (54.1) 
 
 
 
 
 
31.4 
30.2 
 
9 (17.7) 
17 (33.3) 
25 (49.0) 
 
 
 
 
31.5 
31.0 
 
16 (16.8) 
25 (26.3) 
54 (56.8) 
 
 
 
 
t=0.26, p=0.80 
 
 
 

2
=0.62 
p = 0.62 
 
 
Waist – Hip Ratio 
(missing 207) 
Median 
Mean 
Normal (<.85 women) 
(<.9 men) 
 
 
 
 
0.88 
0.90 
19 (42.2) 
26 (57.8) 
 
 
 
 
0.93 
0.96 
5 
12 
 
 
 
 
0.86 
0.89 
14 
14 
 
 
 
 
t=1.57, p=0.12 
 

2
=1.84 
p=0.18 
 
 
HbA1c (missing 221) 
Mean 
Median 
4-6 
6-8 
8+ 
 
 
 
5.88 
5.6 
24 (77.42) 
3 (9.68) 
4 (12.9) 
 
 
6.18 
5.6 
14 (77.78) 
1 (5.56) 
3 (2.73) 
 
 
5.46 
5.4 
10 (77.42) 
2 (15.38) 
1 (7.69) 
 
 
 

2
=1.2254 
p=0.542 
 
5.4.6. Monitoring and Evaluation 
From the initiation of the HLP in 2007, monitoring and evaluation systems were incorporated 
into the design of the program and its implementation. However interviews with RFDS staff 
and review of reporting for the HLP shows that data collection was a constant challenge for 
the HLP staff and the program. For example, attempts to quantify daily exercise levels with 
pedometers failed as it was found that participants were not using pedometers consistently 
and that “they tend to be a curiosity and generate interest, but they have not provided data 
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by which to measure physical activity” (20). Similarly with blood pressure monitoring, the 
three year HLP review in 2009 concluded “lifestyle trainers have not felt confident taking 
blood pressure measurements even with training in the use of the equipment” reflecting 
sensitivities in obtaining clinical information in the context of a community-based health 
promotion program (20). 
 
In 2009, HLP staff in RFDS undertook a workshop with the Spencer Gulf Rural Health 
School (SGRHS) to provide input into the development of Monitoring and Evaluation (M&E). 
Due to capacity issues and challenges for the HLP Advisers to collect data and conduct HLP 
activities, the SGRHS proposed to provide an ongoing role. They suggested the use of 
SGRHS post graduate students in the data collection, analysis and reporting (20). By 2012 
the program had introduced mobile HbA1c (see Methods page 29 for details on HbA1c) 
testing to track average blood glucose levels over the previous ten to 12 weeks. This was 
delivered by HLP Advisers (25). 
 
Ongoing challenges in data collection led to a reformulation of the approach in April 2014. 
As noted in the HLP biannual report of April 2014: 
 
A protocol manual to ensure realistic, consistent, reliable data collection every 3 months 
has been created, with data collection to commence in May 2014. The data collection 
tools will include many clinical measures such as waist circumference, hip 
circumference, weight, height, blood pressure and HbA1c, as previously recorded. 
However after analysing the barriers which had previously negatively impacted on data 
collection we have designed a strategy to ensure we have a team based strategy that 
will ensure an achievable and realistic approach. The data collection tools have been 
expanded to ensure a holistic picture of capturing improvements in health and quality of 
life. Additional data collection tools include:  
 A comprehensive dietary survey which has been developed by the Cancer 
Council of Victoria 
 A health status survey to measure both physical and mental health, previously 
used by ABS and National Aboriginal Health Report. (26) 
 
Once deployed, HLP Advisers found challenges with the revised data collection process. By 
October 2014 the program biannual report notes: 
 
Data collection has begun and has proved to be more challenging in some communities 
than others. Changes in staff and footprint areas have meant that staff have had to build 
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new relationships first before embarking on data collection. Having appropriate groups to 
link into has also delayed data collection in some areas. (27). 
 
By October 2015, repeat survey data had been collected on 20 HLP participants in the 
previous 12 months using the approach established in April 2014. The biophysical data 
collection is discussed further below, including outcomes (see 5.3.2. to 5.3.4.) and 
participant feedback on measurements (see 5.3.5). 
 
 
KEY FINDINGS: PROCESS EVALUATION 
Coverage: 
 The number of communities involved and targeted by the HLP increased overtime; 
however the frequency of visits by HLP staff had impacts on the continuity of the 
program across all communities. 
 The reach and coverage of the program was affected by:  
o Intermittency of the visits 
o staff turnover, leave and recruitment 
o transient populations in some communities (e.g. mining towns) 
o availability, activeness and presence of a community champion 
 The HLP may have at times been spread too thinly across too many communities 
before systemic and strategic approaches in the program logic, implementation and 
monitoring and evaluation were embedded. 
 
Engagement and participation: 
 The RFDS approach to developing relationships, partnerships and continuity across 
the communities was useful in engaging the communities. 
 Generally there were low numbers of people engaged in the HLP in each 
community. The program wasn’t reaching a population level or a targeted cohort 
within communities.  
 Larger numbers of participants were recorded at community events (Women’s 
Health Day) and when schools were engaged in the program. 
 In some communities, there was decreasing interest in participants to continue 
participating in HLP over time, due to: 
o intermittent program delivery;  
o limited feedback on progress; and, 
o limited evolution of the program to more challenging activities. 
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Participants: 
 There was no defined target group. 
 Most HLP participants were women. Men participated in the HLP where they were 
part of an existing and well-established group, for example, the Youth Hub at 
Ceduna or the Community Development Program crew in Marree. 
 There was no statistically significance difference between those who had only one 
biophysical measurement compared with those who had multiple measurements as 
part of the monitoring program. 
 It is likely that the program was reaching key participants with chronic conditions; 
many of the HLP participants were overweight or obese. 
 There were key challenges in recruiting Aboriginal people and men as participants 
across a number of HLP communities. 
 
Referrals: 
 Referral pathways to the HLP were not well-established although there was evidence 
of HLP staff trialling a number of approaches including ways to streamline referrals 
from medical practices in a number of communities. There was limited awareness in 
RFDS staff (outside the HLP) or stakeholders of the referral systems into the HLP.  
 
Program monitoring 
 HLP staff found the challenge of service delivery and data collection difficult to 
manage simultaneously, resulting in a limited quantity and quality of data for the 
purposes of program monitoring of the HLP. 
 Inconsistency in the monitoring and evaluation frameworks is likely to have impacts 
on analysis of the measurement data collected over the program timeframe. 
 
 
 
5.4. Outcome evaluation: Short-term and intermediate 
outcomes 
In the logic model, health promotion related interventions such as physical activity and 
nutrition activities are causally linked to short-term and intermediate outcomes. The 
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outcomes below look across a range of objectives that the HLP intended to influence and 
include: 
 Healthy literacy – awareness of physical activity and nutrition intake 
 Self-assessed physical and mental health  
 Nutritional intake 
 Biophysical measurements: BMI, weight, HbA1c, percentage body fat and WHR 
 Capacity building 
 
In addition to the biophysical measurements, we discuss other short-term outcomes 
associated with the HLP, including improved social interactions, improved mental health and 
improved levels of health literacy. 
 
5.4.4. Biophysical measurements 
The RFDS staff collected biophysical measurements to capture changes in individual health 
outcomes as a result of participating in the HLP activities. The biophysical data were 
typically collected in groups who were involved in physical exercise activities (groups or one-
on-one coaching) as part of the HLP, rather than those working on nutrition programs.  
 
We heard during the qualitative interviews several individual stories of positives outcomes of 
participation in the HLP, including for weight loss, increased flexibility, improved energy 
levels and motivation, and generally feeling better. An example that reflects this is the 
following quote: 
 
Yes, I lost centimetres around my waist. Overweight people could see they were 
improving. It wasn’t a doctor telling you, you had the support – not condemning you or 
patronizing. [HLP participant] 
 
Each of the biophysical measurements are discussed in turn below, include weight, BMI, 
WHR, HbA1c and percentage body fat. 
 
5.4.5. Weight  
An initial weight was recorded in 139/142 participants (97.38 percent). The median weight at 
first measurement for participants with repeat measures was 83.4 kilograms. The results 
(see Table 10) show that median weight in participants decreased in the initial months, and 
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that at the four to six-months there were statistically significant reduction in the median 
weight from 83.4 kilograms to 79.9 kg (z= 2.1, p=0.04), with the lowest median weight 
recorded at seven to nine months (78.9 kg). However, over time the median weight 
increased indicating that the change, at least at a group level, was not sustained. Although, 
it is possible that some individuals may have sustained some weight lost, there is no 
statistically significant difference in group of participant’s median weight between first and 
last measurements recorded (z= 0.64, p=.52). 
 
Table 10: Median weight measurements over time in HLP participants 
 
 Weight 
median 
Weight mean observations 
(n) 
z score p 
value 
1
st
  83.4 85.9 139   
1-3 months 83.3 85.1 101 1.80 0.07 
4-6 months 79.9 80.6 61 2.10 0.04 
7-9 months 79.8 82.7 41 -0.23 0.82 
9-12 months 80.9 86.1 49 -0.14 0.89 
13-15 months 87.3 88.6 33 0.54 0.59 
16-18 months 83.9 89.5 31 0.23 0.82 
BMI_1
st
 and 16-18 
months 
83.4 
83.9 
  0.64 0.52 
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Figure 18: Median weight in HLP participants with repeat measures, statistical 
significance between first and last measure 
 
 
5.4.6. Body Mass Index 
Measurements to calculate Body Mass Index (BMI) were collected from 102 participants 
(71.8 percent) of 142 participants with repeat measurements. The median BMI at first 
recording was 30.9. Over time there was a decreasing number of repeat BMI measures 
recorded from participants (corresponding to a decreasing number of weight measurements; 
see Figure 18: orange line in the graph). At one to three months, 62 participants (60.0 
percent of all participants with initial BMI measurements) had their BMI recorded, of these 
participants there was a median BMI of 29.6 (see Table 11). The results show a significant 
difference between the group of participants first BMI recorded and second BMI recorded at 
one-to-three months (z=2.23, p=0.02) in these participants. However, there was no 
statistically significant difference between the group of participants’ first and last BMI scores 
overall (z=0.84, p=0.52). The small number participants with repeated measurements may 
have restricted the ability to show change over time. 
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Table 11: Median and mean BMI measurements in HLP participants over 18 months 
participating in the program 
 
 BMI median BMI mean Observations 
(n) 
z P value 
1
st
 measurement 30.9 31.3 102   
1-3 months 29.6 30.3 62 2.33 0.02 
4-6 months 29.8 30.4 45 0.19 0.80 
7-9 months 30.1 30.3 33 -1.46 0.14 
1 year 31.2 32.3 37 0.96 0.34 
13-15 months 32.4 33.3 29 0.78 0.44 
16-18 months 33.8 34.2 30 -1.25 0.21 
BMI_1
st
 and 16-18 
months 
30.9 
33.8 
 
  0.84 0.40 
 
Figure 19: Median BMI scores in participants with repeat measures, statistical 
significance between first and last measures 
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5.4.7. Waist Hip Ratio, HbA1c and percentage body fat  
Due to the infrequency in collection of the measurement data on HbA1c, waist hip ratio and 
percentage body fat, only comparisons between the first and last measures were analysed, 
rather than at time intervals. 
 
There were 58 participants from 142 participants (38.7 percent) with repeat measurements 
that had an initial waist hip ratio (WHR) recorded. Of the 58 participants, 44 participants (76 
percent) had at least one subsequent measurement. From those whom had repeat WHR 
measurements (44), there was no statistically significant change in the group median WHR 
between the first and last measurements (z= -1.39, p value 0.17), see Table 12. 
 
Only 26 of the 142 participants (18.3 percent) with repeat measurements had an initial 
HbA1c recorded. There were 11/26 participants (42.3 percent) that had at least one follow 
up measure. Of 11 participants that had repeat HbA1c measurements, there was no 
statistically significant change in group median HbA1c between the first and last 
measurements (z= -0.14, p=0.89), see Table 10. 
 
Only 69 of the 142 participants (48.59 participants) with repeat measures had an initial 
measurement taken of the percentage body fat and 51 participants had follow-up measures 
recorded. There was no significant change in the median percentage body fat between first 
and last measures (z=0.90, p=0.37), see Table 12. 
 
 
Table 12: Waist Hip ratio, HbA1c and percent body fat content for HLP participants, 
first and last measurements 
 
Measurement n Median Median 
(last) 
zscore pvalue 
Waist 
Hip ratio 
44  0.87 0.87 -1.39 0.17 
HbA1c 11 5.7 6.1 -0.14 0.89 
Percent body 
fat 
51 0.40 0.4  .90 0.37 
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5.4.8. Comments on measurement from participants 
Data from the interviews and focus groups with participants supported the collection of 
biophysical data. Participants were aware that the data was being collated to monitor 
program and to report to funders. Some participants thought that the biophysical 
measurements were motivational, comments included: 
I would do a bit more work because I knew – [HLP Lifestyle Adviser] was coming to 
town. [HLP participant] 
 
I enjoyed getting my measurements taken. It helped me to stay focused, like someone 
was watching me, and making sure I was on track. [HLP participant] 
 
However, whilst the measurements were supported by participants, most participants also 
wanted more reporting back from HLP staff on their individual results. A few participants 
commented that the data should be stored within the clinic files, with referral back to a 
doctor if needed, particularly where the HbA1c count was high. Other participants wanted to 
use the measurement data for individual and group goal setting, as a motivational tool to 
help keep participants focused on goals of weight reduction and health improvement: 
 
Well they took out blood and they were going to do some testing. She said look at blood 
sugar. I would like to know what the results are and if they are not good, you know, to be 
forwarded to our doctors. [HLP participant] 
 
Is it possible that we could have our own sort of group goal setting and maybe like if we 
wanted our own weekly weight and fortnightly weight or something and measurement 
done just for our own tracking. Where we’re going and it keeps us motivated, I think. To 
say we’re achieved that two kilo loss that we wanted to, we achieved. Set ourselves 
tasks to do this week – cut out dairy and then how well did we go with that or whatever 
and keeping each other sort of grounded. I think that is something we kind of need. [HLP 
participant] 
 
However, these were comments from respondents engaged in the HLP. The measurements 
may have been more of a concern for participants who choose not to continue to engage or 
didn’t engage at the start. 
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5.4.9. Self-assessed physical and mental health 
The validated Physical and Mental Health Survey was distributed in the final years of the 
HLP from mid-2014 onwards. A total of 22 participants completed the Survey during this 
time; 15 participants had at least one follow-up survey and eight participants had two follow 
up surveys. The sample size was too small to undertake statistical tests on changes over 
time across the range of measurable outcomes: physical functioning, role limitations due to 
physical health, pain, general health, vitality and energy, social functioning, role limitations 
due to emotional problems and emotional wellbeing (see Table 13).  
 
Notably, however, all of the median scores are high across the categories evaluated. This 
suggests that the participants involved in this survey self-assessed health as very 
favourable. This is interesting finding, however because the data could not be linked with 
biophysical data, we unsure what were characteristics of the participants and whether these 
participants are representative of the HLP participants or not. The evaluators could not 
assess at what point the participant did the survey and it may be baseline data, i.e. not 
necessarily the first the participant had engaged in the HLP. 
 
Table 13: Median scores of Physical and Mental Health Surveys for HLP participants 
 
 Survey 1 
n = 22 
Survey 2  
n = 15 
Survey 3  
n = 8 
p-values 
Physical 
functioning  
92.5 
 
80.0 
 
95.0 p = 0.68 
Role limitations 
due to physical 
health 
100 
 
93.8 
 
84.4 
 
p = 0.91 
Pain  72.0 
 
72.0 
 
68.0 
 
p= 0.50 
General health  77.0 
 
77.0 
 
74.5 
 
p= 0.68 
Vitality and energy 62.5 
 
68.8 
 
62.5 
 
p = 0.90 
Social functioning  100 
 
100 
 
81.3 
 
p=  0.92 
Role limitations 
due to emotional 
problems  
100 
 
100 
 
100 
 
p= 0.80 
Emotional 
wellbeing 
80.0 
 
80 
 
72.5 
 
p=0.71 
Survey 1: Jun to Sep 2014; Survey 2: Nov 2014 to Jan 2015; Survey 3: Feb to May 2015. Note: Scores for the individual 
outcomes are out of 100, higher scores associated with a more favourable self-assessed health state. 
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Whilst the sample size was too small to draw conclusions about change over time from the 
quantitative data, HLP participants in interviews and focus groups reported that the HLP was 
improving outcomes socially and physically for people in these remote communities. All 
focus group participants and many interviewees highlighted the value of the HLP for their 
personal social networks and in community network building:  
 
I’d go in to yoga to catch up with the others. It was a social event that bought people 
together, so it was as much about getting together as it was about losing weight. [HLP 
participant] 
 
People can get isolated in these small communities and the group thing works. It 
motivated us and we all get to have a laugh together. We talk as much as we work out. 
That’s important – mental health is a big issue in remote areas. [HLP participant] 
 
I started coming to Foodies Group because I was new to town and I wanted to get to 
know people. I have made friends and it really helped to connect to the community. We’d 
do things together as Group, but also we do things in the Community, such as Harmony 
Day celebrations. [HLP participant] 
 
5.4.10.  Nutritional intake  
The nutritional intake (DQESv2) was initially completed by 49 participants in the HLP 
between June 2014 and November 2014. Data from follow up surveys in early and mid-2015 
were available for 24 (48 percent) and 17 (35 percent), respectively, of those with baseline 
data. 
 
There were no statistically significant differences in portion size (p=.90), energy intake 
(p=.92), fat intake (p=.88) or sugar intake (p=.86) over the successive surveys (see Tables 
14 & 15; Figure 20). The small sample size limited the power to show statistical significance, 
even when the raw data were suggestive of a change.  
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Table 14: Mean self-reported portion size (standard plate) and energy intake (KJ/day), 
including 95% confidence intervals, of HLP survey respondents  
 
 n Portion 
size 
(standard) 
95% CIs P value Energy 
(KJ/day) 
95% CIs P value 
1
st
 survey 49 1.08 1.0 – 1.2  6729 5946 – 7512  
2
nd
 survey 24 0.99 0.9 – 1.1  6375 5369 – 7381  
3
rd
 survey 
 
17 1.09 1.0 – 1.2 p=0.90 7053 5875 – 8231 p=0.92 
 
Table 15: Mean self-reported intake of fat and sugars, grams/day, including 95 
percent confidence intervals, of HLP survey respondents 
 
 n Fat  
(g/day) 
95% CIs P value Sugar 
(g/day) 
95% CIs Pvalue 
1
st
 survey 49 71.5 62.2 – 80.8  72.4 64.7-80.0  
2
nd
 survey 24 68.7 56.2 – 81.1  68.7 56.4-80.9  
3
rd
 survey 17 76.2 63.1 – 89.3 p=0.88 75.18 60.0-90.4 p=0.86 
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Figure 20: Mean self-reported dietary intake of all fat and sugar in HLP participants at 
the first, second and third surveys 
 
 
 
In addition to analysing nutrients, the baseline and change in intake of fruit (see Table 16 
and Figure 21) and vegetables (Table 17 and Figure 22) (serves per day) across the three 
survey points were considered. Overall, the results indicate that HLP participants who 
participated in these surveys largely ate at or above the recommended Australian dietary 
guidelines for fruit and vegetable intake. Over 95 percent of responses in the first and 
second survey indicated that the participants ate two or more serves of fruit per day. For 
vegetables, the recommended intake is five serves per day. Of HLP survey participants, 44 
percent reported eating five serves per day at first survey. The majority of survey 
participants (91 percent) reported at least four serves. Further, there were no respondents 
who reported zero daily intake of fruit or vegetable. There was no change in consumption 
over time when the aggregated intakes of fruit and vegetables serves were compared over 
the three survey time points (fruit, p=0.68, vegetable intake p=0.76).  
 
Again, the point of time in which engagement with the HLP started could not be determined 
in this dataset, however the dietary intake in these participants for fruit and vegetable is 
much better than the SA remote populations results where 58 percent of the population had 
inadequate fruit consumption and 70 percent had inadequate vegetable consumption (43). 
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Table 16: Fruit intake of HLP survey respondents at first, second and third survey 
points, n (proportion) 
 
  Serves of fruit per day 
 n 1 2 3 4 5 6 
1
st
 survey 49 2  
(4.1) 
6  
(12.2) 
14 
(28.6) 
16 
(32.7) 
9 
(18.4) 
2 
(4.1) 
2
nd
 survey 24 1  
(4.2) 
3 
(12.5) 
9 
(37.5) 
7 
(29.7) 
2 
(8.3) 
2 
(8.3) 
3
rd
 survey 17 0 3 
(17.7) 
3 
(17.7) 
6 
(35.3) 
3 
(17.7) 
2 
(11.8) 
Comparison between three surveys z= -0.144, p=0.85 
 
Figure 21: Serves of fruit per day in HLP survey participants at first, second and third 
surveys 
 
 
 
Table 17: Vegetable intake of HLP survey respondents at first, second and third 
survey points, n (proportion) 
 
 n 1 2 3 4 5 6 7 
1
st
 survey 49  2  
(4.1) 
3 
(6.1) 
23 
(46.9) 
9 
(19.4) 
7 
(14.3) 
5 
(10.2) 
2
nd
 
survey 
24  1 
(4.2) 
4 
(16.7) 
8 
(33.3) 
6 
(25.0) 
3 
(12.5) 
2 
(8.3) 
3
rd
 survey 17 1 
(5.9) 
 2 
(11.8) 
8  
(47.1) 
4 
(23.5) 
2 
(11.8) 
 
Comparison between three surveys z=-0.17, p=0.86 
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Figure 22: Serves of vegetables per day in HLP survey participants at first, second 
and third survey points  
 
5.4.11.  Health literacy and awareness 
The dietary surveys above suggest that health literacy and vegetable and fruit consumption 
is high in participants. Across all the participants interviewed there was an 
acknowledgement that the HLP had improved knowledge and awareness of healthy living. 
In the physical activity groups the HLP Adviser advised on: 
 Correct exercise procedures and types and level of physical activity for their age, 
capacity, or health status 
 Importance of strength gaining activities, particularly for more elderly participants 
 Process for developing exercise circuits 
 
The nutrition information had been incorporated into some of the exercise groups, which 
people generally valued. Further, the model of ‘Community Foodies Group’ was supported 
by those participants engaged in the program previously and currently. Comments such as 
the two below demonstrate how Community Foodies were using knowledge to influence 
their own behaviours and that of others in their community:  
 
I’ve always been interested in health food, nice food. The trouble is, I love to cook, and 
then you end up cooking for all sorts of things in this town. And I just thought, really, I’d 
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like to be able to cook more foods that are better for me and my family… I was worried 
about my daughter, her weight as well. So I thought we need to do something about this. 
And when the Foodies thing came up, I just wanted to be able to help her as well, to 
make good choices about food, and to learn to cook better together, so that we could 
learn to do something together…. At my age, you should know by now. But there’s a lot 
of it you know, but you just don’t apply it. And so it was finding ways of being able to 
apply that through other people’s choices and experiences… acknowledging that, OK, 
that’s got too much sugar, or what else could I use? That type of alternatives. [HLP 
participant] 
 
I work in the school, and I’m always in the Home Ec, because I like to cook. They use 
me a lot with the kids with cooking. And I thought maybe there are some things I could 
bring to them at an early stage when they can be influenced by food choices…. And I’m 
thinking we’ve got to get kids on board with really good eating. So one of my primary 
objectives is for what I learn here, I want to bring back over there. [HLP participant] 
 
The HLP also engaged schools in delivery of both nutrition/cooking classes and physical 
activity sessions. Many schools supported this and were keen to engage more with the 
RFDS. However it was also noted that this was largely dependent on established 
relationships with the principals and teachers, which can be disrupted by changes in staff. 
The HLP program monitoring database did not include qualitative or quantitative 
measurements of school children participating in the program. The HLP reporting shared 
with evaluators included a pre- and post-intervention evaluation of a 10 week after school 
cooking program run in conjunction with Oodnadatta Aboriginal School teachers 2016. The 
program was aimed at increasing fruit and vegetable consumption in primary school-aged 
children (five to 12 years). During the ten weeks between four and 25 children attended 
sessions, with ages ranging from six to 15 years. The evaluation found that:  
 
Pre and post evaluation was performed, however no significant improvement was 
revealed in the children’s food preference or knowledge due to limited numbers, 
disruption in the community, varied attendance and inadequate evaluation design. 
Observationally the program providers witnessed improvements in the children’s 
willingness to try new fruits and vegetables and increased consumption. (44). 
 
5.4.12. Capacity building 
Whilst not directly measured in the monitoring data collected by the RFDS, capacity building 
of individuals and communities to improve health outcomes was a key objective of the HLP. 
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It was also a key point raised in the interviews and focus group sessions. Comments such 
as those below were recorded in all focus groups and across a range of interviews with staff, 
participants and stakeholders:  
 
You could see the change in the women who participated in the Foodies Group. They 
started changing the types of meals they would try at home. They would laugh about 
what they served their husbands for dinner, but it was working. People were thinking 
differently about their food and you have to start somewhere. [HLP stakeholder] 
 
After Dylan started coming out and showing us different things, then I started to feel 
more comfortable about teaching others the correct way. I mean, I am no expert but I 
could guide people who might not be doing things in the right way. [HLP participant] 
 
There were examples of individuals who were now running gym circuits, active aging and 
aqua-aerobics classes since the HLP was initiated in their community. The Foodies Groups 
also talked about using their knowledge to influence and raise awareness of nutrition in their 
communities. In many of the communities visited, examples of capacity building initiatives 
were noted, including: 
 
 Roxby Downs: stakeholders and HLP participants talked about the role the HLP 
Adviser had in setting up a low impact exercise class, Beat It, run through their 
community gym and helping to develop the program. The Beat It classes are now a 
fixed program at the community gym with a staff member allocated to run them. 
 Smoky Bay: participants talked about how the HLP Adviser helped to devise an 
active aging program, with appropriate strength-based exercises targeted for this 
group, and set up a circuit to do the exercises. The participants were now able to 
run circuits and had maintained the circuit classes outside of the HLP visits. 
 Marree: the school teachers talked about how the HLP Advisers had run a number of 
activities in the school on nutrition, and these were now being used by teachers in 
the school. 
 Oodnadatta: the participants at Aged Care talked about how the nutrition and 
cooking classes introduced by the HLP Advisers had influenced and impacted on 
the types of meals they prepared for their clients. 
 
The evaluators observed in the field visits that, in regards to physical activity and nutrition 
groups, the communities who had built up and supported the capacity of Community 
Champions (Smoky Bay and Penong) or had an established program in place with partner 
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organisations (e.g. Beat It) were more likely to have sustained the physical activities classes 
or group sessions outside of the HLP Advisers than those that did not (e.g. Marree, 
Andamooka).  
 
 
KEY FINDINGS: OUTCOMES 
Biophysical measurements 
 There was some evidence of initial reductions in weight and BMI in the group of 
participants who had repeat measurements taken. However this was not sustained 
and there was no difference between the baseline and final median weight and BMI 
of participants with repeated measurements. 
 There were too few measurements recorded on HbA1c, percentage body fat content 
and waist hip ratio to draw conclusions on change over time.  
 There were no significant changes in any recorded biophysical measurements 
comparing the first and last measurement points. However, the sample size of 
people with repeated measurements was small. 
 The HLP may have been spread too thinly across too many communities to achieve 
sustainable changes in individual biophysical measurements. 
 Biophysical measurements may not have been the most appropriate monitoring data 
for a number of HLP activities. 
 
Self-assessed physical and mental health outcomes 
 There were too few survey results to report any significant changes in the self-
assessed physical and mental health outcomes of HLP participants. 
 The participants involved in focus groups and interviews strongly supported the 
HLP’s role in building social and community networks. 
 
Health literacy and knowledge 
 There were existing high levels of fruit and vegetable intake in many HLP 
participants who participated in the dietary survey. 
 There was no recorded change in dietary intake in HLP participants; however the 
completed survey numbers were low. 
 Whilst not monitored in the data collection process of the RFDS, qualitative results 
suggest that participants improved their health literacy (knowledge of nutrition and 
physical activity) as a result of participating in the HLP. 
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Capacity building 
 The intensity of physical activity classes was improved where there was a 
Community Champion in place and momentum could be sustained outside of the 
HLP visits. 
 
 
5.5.  Impact evaluation: influence at community and population 
health levels 
Literature related to obesity prevention strategies recognise the complexity of obesity 
causation and the fact that a whole-of-system approach is needed to drive changes to 
population level (see Appendix 1 for details). The original HLP proposal of 2007 and HLP 
program goals recognise this fact and as an individual program aimed to contribute towards 
these outcomes in participating communities, rather than expecting to drive population level 
changes in outcomes. In this section, we present results from national surveys related to 
rates of obesity and chronic diseases in the population serviced by the HLP. We compare 
these to 2007, and use them to inform development of the program into the future. 
 
5.5.4. Population health outcomes 
The latest National Health Survey results, from 2014-15, found that 62 percent of the adult 
population were overweight or obese in Australia (see Table 18). The results on physical 
activity are comparable, with 65 percent of the Australian population having low levels or no 
exercise.  
 
The results for South Australia revealed that it has one of the highest prevalence of 
overweight and obesity in Australia, with this health condition affecting 64.4 percent (CI 
61.9-66.8) of the adult population. The prevalence increased with remoteness, with 72.2 
percent (CI 67.6-74.4) of the population obese or overweight in remote areas of South 
Australia, compared with 61.9 percent (CI 59.2-64.6) in metropolitan areas (see Table 18 
below). The prevalence of low or no exercise (physical inactivity) was worse in remote SA 
population than in urban counterparts (77.5 percent versus 64.8 percent, respectively). 
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The proportion of the SA remote population who were: overweight/obese, physically inactive 
and had poor nutrition, all increased from the 2007 (see Table 5 page 41) to the 2014 
National Health Surveys (see Table 18). The increase was most dramatic in more remote 
SA compared to the population in major cities in SA. For example 52.9 percent of the 
population living in remote areas were overweight or obese in 2007 compared to 72.4 
percent in 2014/15. Further, in 2014/15 77.5 percent of the remote population reported low 
or no physical activity compared to 72.7 percent in 2007. 
 
Table 18: Proportion of population with health risk factors in South Australian adults 
by remoteness, 2014-15 (data from the Australian National Health Survey) 
 
 Overweight 
and  
obese 
(BMI>25), 
15+ 
95% 
confidence 
intervals 
No or low  
exercise  
level, 15+ 
95% 
confidence 
intervals 
Didn’t meet 
guidelines 
for physical 
activity 
levels, 18+ 
95% 
confidence 
intervals 
 
Total 
Australia  62.0 61.0–63.0 65.3 64.3-66.3 55.1 54.0-56.1 
South 
Australia  
(SA) 64.4 61.9-66.8 67.5 65.1-69.8 57.9 55.4-60.4 
SA – major 
cities 61.9 59.2-64.6 64.8 62.1-67.5 54.5 51.7-57.4 
SA - 
regional 71.2 62.5-78.5 73.3 65.0-80.2 63.7 54.9-71.6 
SA - remote 72.4 65.7-78.3 77.5 71.3-82.7 71.2 64.3-77.2 
SA males 71.1 67.6-74.4 64.9 61.3-68.2 55.3 51.6-58.9 
SA females 57.8 54.4-61.2 70.1 66.9-73.2 60.4 56.9-63.7 
Source: National Health Survey 2014/15 
 
Aboriginal and Torres Strait Islander people are an identified high-risk population for obesity 
and its health consequences. Among Aboriginal and Torres Strait Islander people, high BMI 
is the second highest contributor to disease burden (11.4%) after tobacco use (33 p.4). 
Indigenous Australians are 1.2 times more likely than non-Indigenous Australians to be 
overweight and 1.9 times more likely to be obese. Across all age groups, Indigenous 
Australians were more likely to be overweight than non-indigenous Australians. However, of 
concern for the future is the finding that the greatest difference is in young people aged 18-
24 years where the prevalence was 2.4 times higher in Indigenous compared to non-
Indigenous youth (33). 
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Obesity and associated risk factors have contributed to the ongoing burden of chronic 
disease. In remote South Australia in 2014/15, preventable chronic diseases were most 
common in populations living in remote areas (see Table 19).  
 
Table 19: Long-term health conditions in the Australian population by remoteness 
 
 Arthritis Cancer and 
malignant 
neoplasms 
Chronic 
obstructive 
pulmonary 
disease 
(COPD) 
Diabetes 
mellitus 
Heart, 
stroke 
and 
vascular 
disease 
Hyper-
tension 
Kidney 
disease 
PROPORTION OF PERSONS (%) 
Major Cities 
of Australia  
17.1 1.8 2.6 5.1 5.2 12.3 0.8 
Inner 
Regional 
Australia  
27.2 3.6 5.2 7.7 3.6 16.2 0.0 
Outer 
Regional 
and 
Remote 
Australia 
19.2 2.1 1.8 7.6 9.3 12.7 0.0 
Source: National Health Survey: First Results, 2014–15 — South Australia 
 
Data at the individual community level are not available for analysis through ABS Microdata 
or other sources. However, published were available from the 2011/12 and 2014/15 National 
Health Surveys which had results for a number of the communities in the HLP (see 
Appendix 3). For HLP communities where data were reported, including Roxby Downs and 
the Flinders Ranges, the wide confidence intervals do not allow comparative analysis to be 
done. However, the available numbers suggest no significant differences in prevalence of 
obesity or overweight, or of high blood pressure and high cholesterol, compared to the mean 
for country SA. Additionally, the low population coverage of the HLP programs and the 
limited outcomes in terms of biophysical measures in participants supports the conclusion 
that the population level impact on these outcome measures of the program is likely to have 
been limited. 
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5.5.5. Influencing the enabling environment and long term 
sustainability in outcomes 
Evidence from the literature and key comments from interview respondents highlighted the 
importance of influencing the environment in which people live and where health promotion work 
takes place. In the context of remote communities, the key barriers to improving healthy choices are 
not just based at the individual level; rather they are social and community barriers at the level of 
the society. This was experienced during the fieldwork observations by simply observing the limited 
types and high costs of food and vegetables available in the HLP communities and/or in the lack of 
spaces available to exercise. Focus group and stakeholders acknowledged that the environment 
and social context greatly influences the opportunity to make improvements, and a small number of 
interviewees also commented on the role the HLP had played in addressing those broader 
constraints: 
 
HLP was a catalyst to help us organize what else might support healthy lifestyles in our 
community.  [HLP participant] 
 
We were all getting together with the Flying Doctors coming to town to do healthy living. And that 
started us talking about somewhere safe to walk. You know, where people could take dogs and 
children, mums with prams. We raised money and the Council in Ceduna helped us with the 
grading. People use that walking track now. It’s safer to exercise than walking up the road. [HLP 
participant] 
 
Examples of the how HLP helped catalyse changes in communities included: design and building of 
a walking trail at Smoky Bay, planning of a walking trail at Andamooka, a new low intensity Beat It 
exercise group at Roxby Downs, help with the establishment of community gyms and gym 
equipment, training of an aqua-aerobics teacher with classes initiated at Coober Pedy and events 
held by community food groups to improve nutritional knowledge and uptake in their communities. 
Another example was the HLP efforts to facilitate Community Foodies and other community 
members in Copley, Marree and Oodnadatta to prepare submissions to the 2009 Inquiry into 
community stores in remote Aboriginal and Torres Strait Islander communities that was being 
undertaken by the House of Representatives Standing Committee on Aboriginal and Torres Strait 
Islander Affairs (20).   
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Stakeholders, program and staff responses all highlighted the expense of healthy food options and 
the lack of range and choice in stores. Field visits also confirmed the differing levels of access 
across communities of places that promote increased levels of physical activity. A number of 
communities were better serviced in terms of access to gyms, pools, sporting ovals, clubs, etc. The 
overall disparities compared to metropolitan and even regional areas was stark and needs to be 
widely acknowledged, highlighting why program inputs in preventive health are needed. 
 
 
KEY FINDINGS: IMPACT EVALUATION 
Population changes 
 Relevant literature on obesity prevention strategies highlights the complexity of causative 
factors and the need for whole-of-system reforms to impact on population level outcomes. It 
is not expected that individual programs would impact on population level outcome 
measures. 
 A whole-of-system approach means collaboration of partners, including industry, 
government, community groups and others working in the space. 
 There is some evidence that RFDS worked in partnership with groups in the communities.  
Enabling environment 
 There are examples of how the HLP staff worked in partnership to change aspects of the 
enabling environment for individuals and groups through the HLP. 
 Many stakeholders and participants want continued and increased effort of the HLP to work 
on factors that improve enabling environment, including through advocacy related work. 
Sustainability 
 Programs such as the HLP are likely only to be sustainable if they contribute to building 
capacity or influencing the enabling environment. 
 There were varying levels of sustainability in the initiatives. In some HLP communities where 
local champions embraced the program and were supported, it is likely that HLP activities 
would continue, even without ongoing RFDS involvement. In others it is likely that many of 
the activities and groups would lose momentum without support and guidance of RFDS HLP 
staff. 
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5.6. Limitations of the evaluation 
The evaluation extracted and analysed a range of data sources, including primary collection of 
qualitative data, and secondary source data collected from the RFDS program staff and from the 
ABS National Health Survey. The mix of data has improved the analysis and helped strengthen the 
understanding of the HLP practices. The evaluation was conducted at the end of the program and 
as a result there are several limitations in the data and the analysis which are discussed below. 
Data requested on the HLP budget and clinical outcomes (e.g. number of clients on chronic disease 
management plan) in the clients of RFDS primary health care was not accessed in the time frame of 
the evaluation. 
 
5.6.4. Limitations of fieldwork and qualitative data collection 
The evaluation fieldwork was limited to short visits to a defined number of HLP communities. The 
evaluators did not visit all communities and those visited were on the advice of HLP staff. While this 
ensured that fieldwork time was maximized to talk to the largest numbers of HLP stakeholders and 
participants, it also meant that except in one community (Roxby Downs) the evaluators did not get 
to actively observe the HLP in operation. 
 
The evaluators did not visit communities that were no longer engaged in the HLP, including 
Neppabunna, Copley, Marla, Hawker and Mintabie. Visits and data collection in these communities 
may have provided richer insight into why the HLP was discontinued, including any problems with 
engagement and the fit of the program in these specific communities. We did not interview 
participants who had dropped out of the HLP, although we spoke to many participants who had 
intermittent participation in the program. 
 
5.6.5. Limitations of analysis of participation and contacts 
Unfortunately, participation rates for the HLP could not be estimated, the community database listed 
number of participants at each session, but not whether these were new or existing participants. As 
such, the evaluators could only estimate contacts per year and per month from the data. The 
estimate of rates of contact per community have a number of assumptions behind them. Firstly, 
most population data at the community level used the 2011 census data, where available, the 
evaluators assumed that population were relatively stable and that slight variation would not 
significantly affect the results. This assumption may be incorrect for the very small populations and 
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transient communities. It is also now outdate for Leigh Creek, as the mine closed in 2016 reducing 
the population significantly. Further, because we concentrated on the estimates of the suburban 
population numbers, there is a likely to underestimate of the broader referral area population of HLP 
communities. 
 
5.6.6. Limitations of secondary data - biophysical 
measurements and surveys 
As an endpoint evaluation, it was advantageous to make use of and analyse existing data. 
However, the analysis was limited to lack of repeat measures and surveys over time in a consistent 
(and sufficiently large) group of HLP participants. Further, there was no way to assess intensity of 
involvement (because data were collected at three monthly intervals, at best), and there was no 
record of the actual intensity of participation and whether participants maintained motivation and 
momentum outside of the HLP visits. 
 
The measurement data required significant amounts of cleaning (see methods section) in order to 
analyse it. This included simple things, such as inconsistent recording of measures (e.g. height in 
metres or centimetres) and variations in the format in which dates were entered into the system, as 
well as more complicated matters, such as linking the descriptive data (gender, age groups) to the 
measurement data. Further, the data from the validated surveys could not be linked to the 
measurement or descriptive data, because of differing unlinked identifier codes. It would be 
appropriate to consider ways to improve and simplify both data collection and data entry, whilst 
ensuring consistency and routineness in collection of data.  
 
The results may have been affected by changes in the equipment and inconsistent measuring 
approaches of staff. The associated measurement error cannot accurately be accounted for, 
because the evaluation was at the end of HLP. Having standardised equipment and measurement 
protocols, with periodic checks on the accuracy of the equipment and re-training of staff doing the 
measurements would resolve this difficulty. 
 
The different types of measures collected on participants also warrants further consideration. It 
would be important to consider which communities participated in the measurement component of 
the HLP and which individuals within those communities, which may have been the result of staff 
preferences or individuals opting for only specific measurements. These factors bias the results of 
RFDS Healthy Living Program Evaluation  P a g e  | 86 
the measurement facets of the HLP. Missing data was a major problem and additional efforts should 
be made to ensure completeness of measurements and repeat measurements.  
 
Program staff reported that measurements from participants were generally taken at three month 
intervals, but this was dependent on the participant’s availability and whether the thee-month time 
point coincided with a field work visit (which could be subject to change). The analysed data 
suggests that many measurements appear to have been more intermittently taken throughout the 
program timeframe. The use of the Cancer Council dietary survey at three to five-monthly intervals 
is also problematic, as the survey asks people to report on the past 12 months. It may have been 
more appropriately applied at 12 month intervals.  
 
It is important to note that not one participant was followed throughout the ten years; rather a 
number of participants have measures over one to two years. The measurements collected in the 
program were refined over time; initially blood pressure, waist girth, weight and height were 
collected. In the later years of the program, staff started collecting hip circumference, and HbA1c 
measures, and the two surveys were collected only from 2014 onwards, and blood pressure was 
dropped from measurement collections. Participant survey data from biophysical and mental health 
surveys and dietary surveys did not provide indication of how long the participant had previously 
been engaged in HLP. It is very likely that when the surveys were implemented in 2014 they were 
piloted on participants with a long term engagement in the HLP, therefore the surveys could not be 
considered baseline. 
 
There was no data collection in the HLP database from school children involved in the program 
(data was presented in a report evaluating a time-limited cooking program run at Oodnadatta school 
(44)).This evaluation used data (both qualitative and quantitative) only from existing participants. 
While data from the National Health Survey were used as a point of comparison for higher level 
population impacts, there was no control (non-intervention) or comparison group from the HLP 
communities included in the analysis for this evaluation. The National Health Survey data provided 
the overall results at the “remote” level, but data on individual communities was not able to be 
extracted through the ABS remote access datalab. Nor was it possible in the evaluation to compare 
HLP participants with those who chose not to participate. This could be improved by continuing to 
follow-up those participants that have only an initial measurement taken and dropped out or in 
considering a control group of non-program participants. The benefits of establishing an evaluation 
framework at the start of the program may have ensured the analytical study could be applied due 
the incorporation of a control group at program onset. 
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6. Discussion 
Obesity, physical inactivity and poor diet are major contributors to the preventable burden of 
disease in Australia. High body mass increases the risks of preventable chronic diseases including 
chronic diseases including high blood pressure, coronary heart disease, stroke, Type-2 diabetes, 
joint diseases, psychosocial illness and particular cancers (5). AIHW notes that, in Australia, 
“obesity causes almost one-quarter of type 2 diabetes (23.8%) and osteoarthritis (24.5%), and 
around one-fifth of cardiovascular disease (21.3%) and colorectal, breast, uterine and kidney cancer 
(20.5%)” (11). Similarly, physical inactivity is a recognised independent risk factor for poor health 
while regular physical activity contributes to good health (14, 45). Less sedentary behaviour is 
associated with improved physical and mental health and wellbeing, and a range of economic and 
social benefits. What role does the HLP play in this space? And what lessons can be learnt from its 
implementation? 
 
6.3. Merit and quality of implementation 
Need 
The HLP represents a unique and timely health promotion initiative targeting priority risk factors for 
chronic disease. The project was delivered in rural and remote communities that are known to be 
difficult to reach and under-serviced in terms of preventive health initiatives. The rationale for the 
program was sound and compelling. In remote SA communities there are: 
 
a. increasing disparities in opportunities to improve health outcomes (nutritional intake and 
physical activity levels) compared with metropolitan residents, 
b. greater burdens of health risk behaviours and poorer health outcomes; 
c. higher prevalence of health risk factors including obesity, low physical activity and poor 
nutrition; and, 
d. limited availability of programs to assist in the health promotion and adoption of ‘healthy 
lifestyles’. 
 
Furthermore, obesity prevention programs targeting physical inactivity and poor nutrition in 
disadvantaged communities, including regional and remote and Aboriginal and Torres Strait 
Islander people, were recognised elements of both the national commitments (6) and the South 
Australian Government Preventative Health Plans (9).  
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In many of the participating communities, the RFDS was an important and in some cases primary 
provider of curative and primary health services for the population. It therefore was well placed to 
provide preventive services to these populations. In most of the HLP communities visited by 
evaluators there was a pressing need for such programs with the RFDS one of the few providers. 
This was less of an issue in larger regional communities of Ceduna and Roxby Downs where 
several locally based providers were providing complementary activities. These included Red 
Cross, the Youth Hub and local gyms in the Ceduna area, and SA Health, Roxby Leisure Centre 
and BHP/Healthy Environs in the Roxby Downs area, for example. However even in these 
situations there were many HLP activities targeting physical activity and nutrition for which no other 
providers were accessible to communities. 
 
Implementation model 
The visiting model of program delivery provided challenges in terms of establishing and building 
relationships, building engagement and participation, and creating the intensity required to fully 
support the communities. The literature on obesity interventions indicates that the frequency of 
participation in individual or group sessions (intensity) is correlated with improvements in diets and 
physical activity levels as well as outcomes like obesity and chronic disease prevention (46 p.9). 
The challenges posed by the visiting model of program delivery were confirmed by RFDS staff and 
stakeholder interviews. Program staff recognised that long lags between visits were likely to lead to 
reduced motivation and loss of rapport with participants.  
 
At differing times, different models of program implementation were employed by the HLP Advisers 
consistent with the approach to draw on their skills, to be flexible and look for opportunities to fit in 
with existing community needs. The approaches to implementation were:  
 
 One on one: target individuals through personal training and coaching and dietary advice 
 Intensive group: target key groups based on physical activity sessions and nutrition advice 
that aims for weight loss and improved fitness  
 Capacity building: encouraging individuals and partner organisations (paid or volunteer) to 
be ”Champions” and deliver ongoing programs and messaging at the local community level  
 Community development: Community partnership approach focussing on communities and 
the region, school based programs, and working with other stakeholders to advocate, deliver 
and foster more healthy environments 
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These approaches were not mutually exclusive, but are likely to have required different ways of 
working and methods of monitoring. For example the one-on-one and intensive group-based 
models require more time (at least initially) invested at the local community level to achieve changes 
biophysical measurements. The school nutrition programs probably don’t require biophysical 
measurements, but needed to measure knowledge, attitude and behaviour in eating patterns. 
Capacity building work through the HLP is probably the most important, however exceedingly 
difficult to measure. 
 
The evaluation found the most effective strategies for dealing with the challenges of remote fly-in 
fly-out service provision was through the identification and capacity building of community 
champions. This model does not necessarily focus on biophysical measurements, but improved 
knowledge and agency. In communities such as Smoky Bay, community champions ensured the 
HLP physical activity sessions continued to run, sometimes twice a week, even when HLP Advisers 
were not present in communities. Similarly the training of Community Foodies, including Aboriginal 
Community Foodies, led to sustained initiatives to improve physical activity and diets that went far 
beyond the direct work of the HLP. These capacity building initiatives occurred when HLP staff had 
an interest and capacity to develop long-term relationships and had the flexibility to work together 
with community champions to address their identified priorities and to build sustainable initiatives 
that would continue beyond the life of the HLP. 
 
HLP staff tried a number of strategies to ensure the momentum of the HLP activities was 
maintained between visits. Some of these, like phone or SMS-based remote contact with 
participants or internet-based motivational tools, had limited success. This may have been because 
they were not piloted and tested by staff in a sustained and intensive manner or it may have been 
the result of low usage and uptake by participants. Further, in focus groups, HLP participants 
suggested greater use of social media to connect RFDS staff to participants more regularly but staff 
interviews commented on the challenges of using these platforms due to RFDS policy. There are 
examples of the effective use of telephone and web delivery of interventions to influence physical 
activity in remote populations and the HLP could be well suited to adopting these tools (47).  
 
Staffing  
The geographic remoteness of the communities that participated in the HLP proved difficult for HLP 
coordinators and staff. The model adopted by the HLP involved regionally-based staff that would fly 
or drive into communities on a regular basis. This created a tension between the competing 
priorities of ensuring frequency of visits that maintained momentum for HLP activities and balancing 
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this with staff wellbeing. Too much travel and time away from home was reported to be a factor that 
influenced staff retention. In the early years of the program there was higher turnover when one or 
two HLP Advisers were visiting a large number of communities. This led to a change in staffing with 
an increased number of HLP Advisers who worked part-time and therefore had to spend less time 
away from home while each community still received a visit every four to six weeks. Prior to these 
reforms, from July 2007 to March 2009, three HLP Advisers left the program over a 21-month 
period. After these reforms were enacted, a single staff member left the program during the period 
April 2009 to May 2016 - a six-year period (see text in section 3.1.2 for details). 
 
Another challenge in the effectiveness of the HLP was the lack of integration with the RFDS clinical 
operations. The operational base of the RFDS clinical services to participating communities was in 
Port Augusta, but challenges in the recruitment of HLP staff and a co-ordinator in Port Augusta led 
to the regional base for the HLP being moved to the RFDS facilities in Adelaide. This generated an 
apparent disconnect between the HLP and the RFDS clinical services. The HLP had much to gain 
through better integration with clinical services both in terms of logistics for travel but also in order to 
leverage the buy-in, goodwill and rapport that clinical service providers had with communities. This 
may have assisted community engagement with the HLP, referral and promotion pathways and the 
development of partnerships. 
 
Participation and Coverage  
As described in section 5.2.2, HLP participation level and contact rates in the 18 communities 
program were low. We estimated that, on average, 70 direct client contacts were made each month 
by the HLP team of a potential median target population of 4600 in the communities visited regularly 
by the program. The median contact rates per community ranged from 0.17 to 8.8 contacts per 
month, per head of population. The reasons raised by HLP staff, participants and stakeholders for 
the lower than expected participation levels are described in section 5.2.3 and include program-
specific factors such as: the limited frequency of HLP visits (once every four to six weeks to a 
community); high staff turnover that impacted on participant motivation levels, rapport and 
engagement; and the investment in promotion of the HLP. The HLP Managers and Advisers 
reflected on these issues regularly and included a focus on these as priority areas in annual plans. 
A number of strategies were tried in the HLP: reformulation of the staffing to reduce turnover; 
referral cards, and, telephone engagement by HLP staff when not visiting, with varying degrees of 
success. 
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Based on the feedback from evaluation interviews and HLP reporting, and consistent with literature 
on the subject of behaviour change in physical activity and nutrition programs, the environmental 
and structural barriers to making healthy choices by individuals and communities are likely to have 
been an important, if not the most important factor, influencing participation rates. This is summed 
up by the HLP report of 2013 that states: 
 
The challenge for the HLP team was and still is; how do you maintain people’s interest in achieving a 
healthy weight and adopting a good diet when you visit monthly, your client’s work patterns often 
reflect seasonal pressures such as shearing, harvest and there is no child care, limited facilities and 
many people feel that their work is enough exercise and a diet of meat and three vegetables is a good 
diet. (24) 
 
As noted in the literature in Appendix 1 of this report, this challenge is not unique to the HLP 
program. Similar programs have found that with high participation involving intense periods of 
engagement with participants can results in changes in biophysical outcomes, but this is often 
followed by reduced motivation and return to less healthy patterns over the long term (5p.3, 34p.9). 
 
Monitoring and data collection 
From the initiation of the HLP in 2007, the coordinator, staff and HLP management committee 
recognised the importance of establishing a robust monitoring process to track progress of the 
program towards the stated goals. In practice however, from the outset it was clear that the program 
found this a challenge to implement. The visiting nature of the program and the limited time 
available for HLP Advisers to work face-to-face with participants meant the focus for staff was 
mostly to deliver HLP services, leaving insufficient time for data collection. HLP Advisers also found 
it a challenge to provide timely feedback to the participants on the individual-level data captured. In 
part this was due to challenges in extraction of data from the HLP database. Individual feedback 
was a critical element in data collection and would likely have contributed to participant motivation 
and program momentum. Additionally, the transient nature of populations in many communities 
served by the HLP did not allow a defined cohort of participants to be tracked and thus repeat 
observations were infrequently obtained and sporadic.  
 
The interventions in the HLP programs varied in nature and implementation over the ten year 
course of the program, for example moving from a focus on individualised coaching to group 
physical exercise interventions. In view of this, the approach to monitoring of interventions targeting 
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HLP goals could have been reoriented to match the implementation approach to a relevant 
monitoring approach. 
 
The challenge for evaluating the impact of health promotion programs like the HLP is that their long 
term impacts often occur via building the capacity of communities. This includes creating an 
environment that facilitates healthy choices and makes unhealthy choices more difficult. Identifying 
and isolating the impact of interventions on long-term community resilience and capacity building is 
a complex task.  
 
The HLP activities impacted at proximal intervention points like behaviour change, while outcome 
measures, particularly related to population level outcomes, are downstream and often likely to 
occur with significant investment from other public health partners (government and other 
stakeholders) and having significant lag times. The challenge for the HLP is to maintain momentum, 
build on experience and evidence of existing programs, and work towards sustainable initiatives that 
are embedded within the communities and the local organisations, and that can continue after 
program ceases. 
 
In logic models of intervention, behaviour change and outcomes are an approach to address the 
issue of individual program outcomes. Logic models were utilised by the HLP towards the end of the 
program. Identifying and attributing changes to the impact of a single intervention is problematic at 
best and programs are challenged to provide sustainable impacts and outcomes. The RFDS 
acknowledged this through the continual investment in monitoring. However, despite a focus on 
data collection and the engagement of monitoring and evaluation experts at various stages in the 
program, the quality and quantity of data collected on individual participants and on the impact of 
the program overall was of limited quality. These challenges in monitoring are not unique to the HLP 
but common to health promotion programs that address conditions of complex causality.  
  
Governance and coordination 
Governance of the HLP was the responsibility of the HLP Management Committee that consisted of 
RFDS and Li Ka Shing Foundation representatives. This governance ensured that the program 
received high levels of support at the senior levels of RFDS and with the programs funders. These 
are both critical players, but more broadly the program would have benefited from including a wider 
range of stakeholders for oversight and guidance as well as providing a means for greater 
engagement with the program. This could have included stakeholders from the participating 
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communities/regions, outside health promotion experts, government representatives and potentially 
representatives from a number of the HLP communities may have created stronger connections 
between the HLP operations and the decision makers. 
 
One option in this respect is the establishment of an advisory or steering committee, who not only 
can support staff through the implementation, but could provide linkages to partners and help to 
embed models of best practice. 
 
The HLP program was a distinctive and unique model in delivering obesity prevention interventions 
to populations in remote communities. As such success relied on a clear and consistent strategy 
and high level support from RFDS managers and partners. Operational difficulties meant that there 
were gaps in the coordination of the program and changes of strategic direction that are likely to 
have had an impact on the outcomes of the program. During the course of the ten year program 
there were changes in the coordinator position and gaps in the role that resulted in changes in the 
program’s focus and strategic direction. This meant that across multiple communities and over 
multiple years, the HLP Advisers had a lot of autonomy in the nature of the services that they 
deployed. While this has merit from a community development perspective, it meant that focuses on 
priority areas such as increasing participation rates and ensuring a robust data collection system 
were not consistently implemented. While there are considerable program achievements in terms of 
capacity building and addressing a gap in obesity prevention strategies in remote South Australia, 
the limited data and significant shifts in operational direction restricted the ability to quantify the 
outcomes from the program.  
 
 
6.4. Worth: Value generated by HLP activities for participants and 
communities 
Capacity building 
The fieldwork and qualitative data collection found a range of examples and stories amongst 
individuals and communities of increased health literacy, knowledge and awareness. The activities 
undertaken in schools were an important part of the HLP strategy and were endorsed by the 
stakeholders involved in the school. Further, the qualitative data suggested that individuals and 
groups were using their new health and nutrition knowledge to influence others in their communities 
or community environments. There are however, significant challenges and restraints on how to 
measure and analyse changes in the capacity of individuals and communities over time. The end 
RFDS Healthy Living Program Evaluation  P a g e  | 94 
point qualitative data collection is an important source, but it would be bolstered by monitoring 
changes over time or comparison with a control group that has not had access to the HLP. One 
challenge in the future will be how to make sure that capacity building is an integral strategy of the 
program, with key measurable outputs and outcomes.   
 
Outcomes in individuals 
The RFDS did appreciate the importance of the monitoring data, and the collection systems in place 
reflect an acknowledgement that programs need to be scrutinised. There is some indication from 
the biophysical measurement data that were initial declines in participants’ weight and BMI scores. 
However, the changes were not sustained over time and instead the overall weight and BMI 
returned to baseline results. This is not uncommon in health promotion programs, where initial 
motivations can lead to improved biophysical measurements. The challenge is how to sustain these 
results into the future, an unresolved issued faced by most programs focused on obesity prevention 
and management. 
 
It is likely that frustrations with the data collection and use of the database amongst the staff may 
have reduced the number of potential participants in the measurement data. As RFDS staff 
commented: 
I found that I ended up keeping my own records on an excel spreadsheet, as I didn’t trust the 
database. You would put information in and it would get lost. I found it very difficult to use.[RFDS 
staff] 
 
The database and monitoring systems kept being refined over time. This didn’t help with tracking 
outcomes over time. It made it really inconsistent and the data was hard to analyse for reporting 
to funders. [RFDS staff] 
The inconsistency and lack of follow-up of participants meant that much of the biophysical 
measurement dataset was incomplete.  
 
The surveys collected from 2014 were a cleaner data source than the biophysical measurements; 
however the sample size was too small to draw any conclusions on changes over time. Importantly, 
the surveys used were validated questionnaires, but they may have been unnecessarily long and 
complicated for what was required under the HLP. When programs have clearly established 
outcomes, monitoring systems can be simplified to reflect these outcomes and should not require 
significant amounts of time from staff whose priority is in implementation. 
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Capacity building and improvements in health literacy were clearly focuses of the HLP through a 
number of mechanisms. In the HLP there were many examples of engagement with schools and 
youth, in working with community champions and in building new gym programs. However there 
were no monitoring data on these factors, suggesting that different activities in the HLP needed 
different monitoring approaches. 
 
Impact in communities 
Delivering population level changes in indicators of obesity, physical activity and nutrition were not 
goals stated in the original RFDS HLP proposal to the Li Ka Shing Foundation in 2007, nor should 
they have been (48). Obesity prevention and management at the population level over the medium 
to long-term is a “whole of system” reform requiring a portfolio of policy, legislative, environmental, 
industry and health education reforms and initiatives. To date few jurisdictions have been able to 
document sustained reversal of the population level trends towards obesity, or even managed to 
halt the rate of growth. Even the Council of Australian Governments calls on Commonwealth, State 
and Territory signatories (via that National Partnership Agreement on Population Health) to 
“contribute towards” rather than deliver a reduction in obesity rates. This is because as mentioned 
above, many of the drivers of the epidemic of obesity (such as the practices of the global food 
industry and societal shifts towards more sedentary behaviour) are difficult for individual actors to 
influence. 
 
6.5. Significance: Broader policy and program context of the HLP 
The most recent Australian Burden of Disease Study found that obesity and physical inactivity were 
responsible for 5.5% and 5.0% respectively (or together one third) of the 31% of the total 
preventable burden of disease in Australia (11). Thus strategies to address obesity and physical 
inactivity continue to be two of the five main pillars of primary prevention and disease control 
strategies at the national and state level in Australia. Rates of chronic diseases related to the risk 
factors of obesity are higher in regional and remote areas of South Australia. 
 
The National Partnership Agreement on Preventative Health (NPAPH) 2008 was a whole of 
government preventive health agreement of the Council of Australian Governments (COAG) signed 
by all Commonwealth, state and territory governments including South Australia. The COAG 
agreements were further developed in the Government response to the report of the National 
Preventative Health Taskforce. These works led to the establishment of the Australian National 
Preventive Health Agency (ANPHA) in 2010 (abolished in 2014) which was focussed on the 
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coordinating efforts in health prevention nationally. The NPAPH (along with other national strategies 
such as the National Healthcare Agreement) aimed to contribute [emphasis added]  
 
to the following medium-long-term outcomes: increase the proportion of children and adults at 
healthy body weight by 3 percentage points within ten years; and, increase the proportion of 
children and adults meeting national guidelines for healthy eating and physical activity by 15 per 
cent within six years. (7) 
 
The Agreement funded States and Territories to deliver a range of programs focusing on physical 
activity and healthy eating as well as primary and secondary prevention targeting: 
1. Children via child care centres, pre-schools, schools, multi-disciplinary service sites, and 
children and family centres  
2. Healthy workers via national guidelines, employer incentives, support by technical experts 
and working with industry groups 
3. Healthy communities through community-based physical activity and healthy eating 
programs 
4. Industry partnerships for improved nutrition and physical activity 
5. Social marketing campaigns and community educations 
6. Creating enabling infrastructure through building surveillance, funding research, developing 
the workforce and creating a national preventive health agency 
7. Specific initiatives targeting disadvantage populations and high needs groups. 
 
The SA Government commitments to meet obesity, physical activity and nutrition-related 
performance benchmarks established in the NPAPH were implemented through the SA 
Government’s strategic plan which included sport, recreation and healthy weight initiatives, and the 
SA Government’s Eat Well Be Active Strategy 2006-2010 and 2011-2016 (49). Specifically, the SA 
Government’s East Well Be Active Strategy recognised the need for targeted programs to reach 
geographically isolated populations. One of the key principles that guided the strategy was: 
 
We also know we need universal approaches to change environments and support the whole 
community, as well as more targeted approaches for those with higher needs...Those whose 
circumstances (e.g. disability, mental illness, age) make them more vulnerable are also a priority, 
as are prisoners, those living in remote locations and some rural communities [emphasis 
added] (49). 
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This evaluation found that the HLP has made a useful contribution to these state and national 
priority areas through its work in remote South Australian communities. The low contact rates and 
participation levels in the program and the limited outcomes in terms of changes in biophysical 
measurements in the participants indicate that the population level impact on these priority areas is 
likely to be limited. However, qualitative and anecdotal findings are that the program has contributed 
to making healthy lifestyle choices easier for individuals in these communities. 
 
The RFDS Healthy Living Program addressed issues of government concern, with targeted effort 
towards making healthy changes in rural and remote communities in SA. Unfortunately, with the 
abolition of ANPHA in 2014 and the SA Government winding down its health promotion programs at 
the regional level the preventive health space in the future is uncertain and unclear. This means that 
the RFDS contribution in remote Australia is even more precious but also perhaps more precarious, 
than in previous years.   
 
6.6.  Recommendations 
Recommendations  
1.  Implementation model 
a. Revised Program Model: the RFDS needs to build on existing knowledge and expertise from the 
HLP and decide with communities the appropriate HLP model going forward. Given practical and 
resource constraints this is likely to involve visiting HLP staff supported by remote technology and 
community-based RFDS staff to deliver a high intensity program, which works over time to develop 
and sustain the capacity of community champions within each community. 
 
b. Geographic scope: Given the intensity required in an obesity-focussed program, the RFDS needs 
to carefully select the communities based on the appropriateness of the model. Initially, the RFDS 
should consider focussing on a small number of communities. This might be progressively scaled 
up to engage with other communities and broader populations. The program should avoid being 
spread too thinly or focused on communities that are better served, or are easier to access, by other 
Health Promotion services (e.g. Local and State Government Agencies). The RFDS should focus its 
effort and resources where it has a more distinctive value proposition in the field of health 
promotion. Optimal communities for the HLP are remote communities: 
• with limited services for physical activity and healthy nutrition; and, 
•   where the RFDS has an existing presence in terms of primary healthcare service delivery 
with RFDS staff living in, or regularly visiting, the community. 
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c. Logistics and staffing: the RDFS should consider relocating the HLP to the Port Augusta RFDS 
Base to allow better integration with the primary healthcare team, including particularly the new 
Chronic Disease Nurse and the Practice Manager. The HLP positions should continue to be part-
time work for HLP staff to ensure an undue burden in terms of travel away from home. The 
position(s) could be combined with a more office based position. 
 
d. The RFDS should aim to use culturally appropriate models of health promotion in communities 
where there is a large Aboriginal population. This should include considering the engagement of 
trained Aboriginal Health Workers and forming partnerships with Aboriginal organisations to initiate 
and maintain HLP services. Such approaches should provide a ‘culturally safe’ context where 
Aboriginal people can be engaged in developing culturally relevant preventive health initiatives. 
 
2. HLP governance and coordination 
a. The RFDS should consider use of an advisory committee or steering committee for the HLP, 
including drawing on independent health promotion experts, stakeholders in the region and 
communities, and community members participating in the HLP (e.g. Community champions, 
Aboriginal representatives). 
 
b. An important role of the governance committee would be to ensure the clearly articulated 
strategic focus of the program is maintained during the long timeframes required to see population 
level change from health promotion initiatives. The committee would provide a mechanism to 
protect the program’s focus and strategy from shifts that may be considered as a result of changes 
in health promotion staff and managers. 
 
c. The RFDS should consider how it may better engage with the communities to facilitate decision-
making on the HLP model locally and its implementation within their community. This might include 
forming local advisory groups or networks of stakeholders to be involved in health promotion or 
public health initiatives. 
 
d. The RFDS should promote the HLP to State and Commonwealth governments, so that the 
important learnings of this work can receive greater acknowledgement and support. 
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3. Promotion and communication of HLP 
a. The RFDS should consider the development of a communication strategy to incorporate remote 
tele health strategies or social media into HLP programming which may ensure regularity of contact 
with participants and increased community engagement, especially during weeks when HLP 
Advisers are in the office and not in the field. 
 
b. The RFDS needs to incorporate referrals and broad community engagement strategies into core 
HLP strategic plans to ensure oversight and review of participation levels. 
 
4.  Monitoring and evaluation systems 
a. The RFDS should ensure that the monitoring and evaluation frameworks are part of initial 
planning and developed with support of the participatory communities. 
 
b. The RFDS could utilise external monitoring and evaluation consultants to guide the development 
of data collection tools that are practical for use in the field and validated. Staff not directly involved 
in program delivery would be valuable in data collection and analysis, particularly to provide timely 
results and feedback to the communities and HLP participants.  
 
c. The RFDS should ensure that appropriate guidelines and procedures are developed to ensure 
that staff are collecting and entering data consistently.  
 
d. The RFDS should ensure clear practises are in place to monitor and evaluate data regularly, 
reviewing results to assess performance and any data omissions. 
 
e. The RFDS needs to ensure that biophysical measurements collected by the HLP are shared with 
the HLP participants and included in clinical records. 
 
f. The RFDS should consider the use of visual and graphical data summaries to report back and 
motivate individuals and communities. 
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7. Conclusion 
The Healthy Living Program established in 2007 was a response to increasing chronic disease 
rates. It used a health promotion approach to support people to adopt ‘healthy lifestyle’ choices. 
Prior to 2007, the RFDS main health service role in remote communities was to assist in emergency 
evacuations and primary health care provisions to remote communities. The HLP deviated from the 
usual RFDS core activities. Key senior staff in the RFDS recognised the opportunity to promote 
healthy lifestyles and prevent poor health outcomes through the improvements in nutritional intake 
and increases in physical activity in the several remote communities in SA. The staff, stakeholders 
and HLP participants surveyed throughout this evaluation continue to endorse the RFDS roll in 
health promotion work. 
 
The HLP was an ambitious program which has now developed a core framework of preventive 
health expertise within the RFDS. The expertise serves a remote population in SA where 
overweight and obese is the norm rather than exception. A large proportion, 72 percent, of the SA 
remote and regional populations was overweight or obese in 2014. However, whilst the HLP 
reached out to many remote communities across SA, the foundations for a comprehensive 
approach to health prevention were largely not achieved. The intermittent visits were not intensive 
enough to ensure outcomes associated with biophysical measurements were sustained. The ability 
to attribute health literacy, knowledge outcomes and changes in behaviour were not captured in 
monitoring data and therefore mostly anecdotal, and the overarching goal of improving health 
outcomes across generations was largely beyond the scope. 
 
The model of health promotion in these communities needs to ensure that it builds the capacity of 
those within the community, if results are to be embedded and sustained. Where this occurred in 
the HLP there was evidence that the program was imparting changes, however it is also likely the 
many of the initiatives in the communities will not continue without RFDS input and support. The 
HLP going forward needs to build on the existing knowledge base and either focus on key 
communities or key target groups with communities. The remit of the HLP to cover so many 
communities across vast regions before systemic and strategic approaches in health promotion 
were developed reduced the efficacy and effectiveness of the program in individuals, communities 
and overall. 
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This in itself would be challenging enough, but the remote SA (including the HLP communities) 
context enables obsogenic conditions to permeate. Low incomes and lack of variety in fresh fruit 
and vegetables have reduced the ability of people to make health choices. The HLP would have 
benefitted from reaching out to partners to help facilitate broader solutions in preventive health 
interventions, including: influencing the enabling environmental and context of these remote 
communities; delivering mass media campaigns; and, ensuring broader reach within and across the 
participating communities. Partners would also be useful in solidifying outside expertise to support 
HLP field staff, increase exposure of the HLP and in bolstering the governing arrangements of the 
HLP. In the political climate the challenges are large, whilst the mid-2000s saw an increasing 
interest and political appetite for preventive health work, there has been little developments in the 
current SA or Commonwealth governments, and there are no plans on the horizon for specific 
health promotion programs in remote SA. The SA government’s most recent health promotion 
program ‘OPAL’ undertaken in regional SA, which missed all the HLP communities, is also winding 
up. 
 
Taking on health promotion in remote areas in SA is an endeavour that few agencies have 
attempted. The experience of this program suggests that efforts need to be sustained, adaptable 
and innovative. The challenge for RFDS however, is to decide on the appropriate model for delivery, 
ensure that the work is within the scope of the team and budgetary constraints, and that the 
monitoring frameworks are tested before the program is scaled up to other communities. The work 
of preventive health is hard. This program is no exception, whilst funding was largely deployed on 
appropriate activities; the effectiveness and efficacy of the program has been difficult to measure 
and monitoring data too sparse to allow measurable results in some of the key outcomes. 
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8. Appendices 
Appendix 1. Participant information and consent forms 
Participant Information Sheet –  
Royal Flying Doctors Service Healthy Living Program Evaluation 
Researcher:   
The evaluators for the Healthy Living Program are Alyson Wright and Dr Buddhi Lokuge. Alyson is 
a Masters of Philosophy in Applied Epidemiology Scholar at the National Centre for Epidemiology 
and Population Health. Dr Buddhi Lokuge is a doctor and public health trainee also with NCEPH.  
 
Project Title: Evaluation of Royal Flying Doctors Service Healthy Living Program 
 
General Outline of the Project:   
 Description and Methodology: The project is an evaluation of the Royal Flying Doctors 
Service Healthy Living Program 2007-2016. The research includes desktop analysis of 
program data and existing reports, and data collected from interviews and focus groups with 
HLP participants, staff and other community stakeholders. This includes visits to the 
following communities involved in HLP: Roxby Downs, Ceduna, Maree, Penong, Smoky 
Bay and Oodnadatta.  
 Participants: Data will be collected via interviews and focus groups. Interviews will be with 
staff, stakeholders and program participants (including the Community Champions or 
volunteers). Focus groups will also be conducted in communities where program has been 
group-based activities (for example a Foodies Group or exercise group). Interviews will 
occur face to face or via telephone. 
 Use of Data and Feedback: The data will be used in an evaluation report to be provided to 
the Royal Flying Doctors Service. RFDS staff will review the draft report. A summary of the 
report will be sent to all participants on finalisation of the evaluation. On sign off from 
RFDS, it will also form one chapter of Alyson’s Master research. 
 Project Funding: The project is a collaboration between the National Centre for 
Epidemiology and Population Health at ANU and RFDS. RFDS is funding travel related 
expenses to visit community and NCEPH is providing is providing staff and student hours to 
the project. 
 
Participant Involvement:  
 Voluntary Participation & Withdrawal: Participation in interviews and focus groups is 
voluntary. This means you can say no. You may, without negative consequences, decline to 
take part or withdraw from the research without providing an explanation at any time until 
the work is prepared for publication. You can refuse to answer a question. If you do 
withdraw, all data relating to your interview will be destroyed. In the case of focus groups, 
your data may be difficult to isolate, but if it is practicable to do so we  will destroy the data 
that you contributed to the group discussion 
 What does participation in the research entail? Participation is a one off event, we 
asking that you participate in either an interview or focus groups. Focus groups will be 
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recorded with the consent of the group. We will ask you questions about your involvement 
with Healthy Living Program, what you valued and where the program could be improved. 
We are asking questions about the program generally, your involvement and whether any 
personal achievements or changes in your wellbeing and health from participating in the 
program. Questions are generally based a program level, but some questions are about your 
own experience. RFDS approached NCEPH staff to do this evaluation, as they want to 
understand what worked and what didn’t. Please answer truthfully. There are no implications 
for not participating in this evaluation. However, higher levels of participation in program 
participants will greatly improve our understanding of the program and its value to the 
communities in SA. 
 Location and Duration: Most interviews will occur face to face or via telephone and will be 
20-30 minutes. Focus groups will be an hour and will usually be conducted following group-
based HLP activities within the sample communities being visited. 
 Risks:  The recognised risk to study participants is the disclosure of personal information. 
This risk will be minimised by secure storage of data and aggregated data analysis at 
publication. There is also a risk for participants who choose to be named against quotes in the 
final publication. In the case of quotes being used in a publication, it will be checked by the 
participant through a follow-up email or telephone call. Individual participation or responses 
in interviews or focus group will not be discussed with external people or RFDS staff. 
 Benefits: RFDS want to learn from their work on delivering Healthy Living Program over 
the past 9 years. The benefit of this work is that it will capture the outcomes and learnings of 
the program. It will also provide ideas on improving the program, if it continues to be funded. 
 
Confidentiality:  
 Confidentiality: Confidentality will be protected as far as the law allows, by ensuring 
appropriate storage of data in restricted access files. Generally, all quotes used within the 
evaluation will be not be attributed to participant, unless the participant nominates this 
option. Focus group participants are requested that members maintain the confidentiality of 
group discussions and individuals in focus groups are asked to not make statements of a 
confidential nature or that are defamatory of any person. 
 
Privacy Notice: 
In collecting your personal information within this research, the ANU must comply with the Privacy 
Act 1988. The ANU Privacy Policy is available at 
https://policies.anu.edu.au/ppl/document/ANUP_010007 and it contains information about how a 
person can: 
 Access or seek correction to their personal information; 
 Complain about a breach of an Australian Privacy Principle by ANU, and how ANU 
will handle the complaint. 
 
Data Storage: 
 Where: All data for this project will be stored on a restricted access file at ANU. Access will 
be restricted to project team.  
 How long: Data will be stored for 5 years following publications. 
 Handling of Data following the required storage period: The data will be archived in a de-
identified format after the 5 year period. All physical recordings of focus groups will be 
archived after they have been transcribed. 
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Queries and Concerns: 
 Contact Details for More Information:  
 Alyson Wright, u3228691@anu.edu.au, 0458967021 
 Dr Buddhima Lokuge, buddhi.lokuge@anu.edu.au, 0410633416 
 
Ethics Committee Clearance: 
The ethical aspects of this research have been approved by the ANU Human Research Ethics 
Committee (Protocol 2016/472). If you have any concerns or complaints about how this research has 
been conducted, please contact: Ethics Manager, The ANU Human Research Ethics Committee 
Telephone: +61 2 6125 3427 
Email: Human.Ethics.Officer@anu.edu.au 
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WRITTEN CONSENT for Participants  
Evaluation of Royal Flying Doctors Service ‘Healthy Living Program’ 
 
I have read and understood the Information Sheet you have given me about the research project, 
and I have had any questions and concerns about the project (listed here)  
  
 ) 
addressed to my satisfaction.  
I agree to participate in the project. YES ☐ NO ☐ 
   
I agree to be identified in the following way within research outputs: 
Identified at group level (e.g. RFDS staff, HLP participant, stakeholder)  YES ☐ NO ☐   
Full name YES ☐ NO ☐   
No attribution YES ☐ NO ☐   
 
For focus groups only, I agree to allow the session to be recorded: YES ☐ NO ☐   
 
Signature:……………………………………………. 
 
Date:…………………………………………………. 
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Appendix 2. Summary of the interview and focus group questions 
Stakeholder interview questions 
Name, job and length of time working with the organisation. Consent to be interviewed. 
Tell me about why your organisations values health promotion? 
Tell me about this community? What services are available for people to improve their health, 
health literacy, diet and levels of physical activity? 
What role does the HLP play in this community? 
What supports/doesn’t support healthy lifestyles in this community? 
 
What elements of HLP did your organisation engage in: 
What was important/good about these activities? What could be improved with these activities? 
 
How did the RFDS staff work with your organisations and others in the community?  
 
What was good about the ways RFDS engaged this stakeholders and the community? 
What could be improved? 
Can you tell me about something that changed over the time of HLP for this community or 
people in this community? 
 
What should happen now for this community? 
What role can RFDS play to assist this community? 
What recommendations do you have to improve HLP? 
 
Anything else you would like to add. 
Contact details exchanged 
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Participants – focus groups 
Name and level of participation in program. 
Consent to participate. 
Tell me about your background and why you consider participating in HLP. Who supported to 
be involved in HLP? 
Tell me about your community.  
What supports/doesn’t support healthy lifestyles in this community? 
What role does the HLP play? 
What have you been involved in the HLP? 
What was important/good about these activities? 
What could be improved with these activities? 
How did RFDS involve other people in the community? 
What was good the ways RFDS engaged this community?  
What could be improved? 
Can you each share a story of a change to you, household or community as a result of HLP? 
What are your personal goals for improving your health in the future? 
What role can RFDS play to assist you? 
What recommendations do you have for the program? Do you have key messages for RFDS? 
Anything else you would like to add. 
 
Contact details exchanged 
 
 
RFDS Staff interviews 
Q1 Name: 
Q2 Job title at RFDS 
Q3 Length of time worked at RFDS: 
Q4 Period of time worked on HLP (month and years. e.g. June 2009 - March 2013) 
Q5 What communities did you work with: 
 Ceduna (1) 
 Smoky Bay (2) 
 Penong (3) 
 Andamooka (4) 
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 Roxby Downs (5) 
 Oodnadatta (6) 
 Coober Pedy (7) 
 Marla (8) 
 Marree (9) 
 Leigh Creek (10) 
 Copley (11) 
 Nepabunna (12) 
 Hawker (13) 
 Woomera (14) 
Q6 What was your role in the HLP? 
Q7 Can you describe the communities you worked and the target audience for the HLP activities? 
Q8 What supports and doesn't support healthy lifestyles in these communities? 
Q9 What HLP services/activities did you provide to these communities? 
Q10 What other community stakeholders did you work with to provide HLP to these communities? 
Q11 When working with the communities, what strategies do you use to engage people in the 
communities in health promotion activities? 
Q12 What was good about the ways RFDS worked with communities and what could be improved? 
Q13 In the communities you worked, can you tell me a story of change that HLP helped to 
achieved? 
Q14 What needs to happen now in the communities and for people that you have worked with? 
Q15 What role should RFDS and HLP play in the future? 
Q17 Thanks very much for the interview. Have I missed anything in this interview? Is there anything 
you would like to add about the program, your work or the communities you worked in? 
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Appendix 3.  Participation numbers by community 
Results of participant numbers are clustered under the regional footprints associated with the HLP 
and information related to individual communities discussed in detail below. 
 
Participation levels in the Flinders communities 
The communities in the Flinders region were the first to be engaged in the HLP, with most 
communities initially visited in 2008 or 2009. The communities involved were Blinman, Copley and 
Nepabunna, Hawker and Fowler’s Bay. The communities most engaged in the HLP included 
Blinman, Copley and Nepabunna. There was no recorded evidence of significant program work in 
Fowler’s Bay or Hawker. The Flinders communities involved in the HLP continued until 2014 (see 
figures 5 to 7, below). We understand from staff and stakeholder reports that a key number of 
participants from across the Flinders communities were engaged in Community Foodies program 
during this time. Due to waning numbers of participation in this region and changes in staff, from 
2015 onwards HLP staff prioritised visiting other communities over the Flinders region communities. 
 
In Blinman, a very small (<10) core group of middle aged, non-Aboriginal women from surrounding 
stations were engaged in the HLP program. Their engagement in HLP was through exercise 
classes. We understand that several key women had left the region, reducing the number of 
potential participants from this target group over time. The spike in participation, of 80 participants, 
was result of a Women’s Health Day event at Blinman in May 2012. 
 
Figure 5: Number of HLP participants in Blinman by month, Nov 2019 – June 2016 
 
Both the communities of Neppabunna and Copley have had intermittent involvement in the program 
from 2008 – 2014, with participant levels ranging from three to 15 participants mostly (see figure 6 
and 7). Whilst, the database was incomplete on who participated in terms of gender, we understand 
that most participants were Aboriginal woman.  
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These communities were engaged in the Community Foodies program that was run in conjunction 
with Country Health SA. The program built the capacity of key people in the community to promote 
nutritional options. RFDS staff worked with local community Aboriginal senior woman elders to 
develop bush foods, culturally relevant Community Foodies program. The levels of participation 
waned after the program funding from Country Health SA was cut and the Community Foodies 
Program at regional level stopped to operating. 
 
Figure 6: Number of HLP participants in Copley by month, Nov 2009 – June 2016 
 
 
 
Figure 7: Number of HLP participants in Neppabunna by month, Nov 2009 – June 2016 
 
 
 
Participation in North Stuart Highway region 
The footprint in northwest included in the HLP was Coober Pedy, Oodnadatta Marla, Mintabie and 
Marree.  
 
Participation levels in HLP at Coober Pedy were highest from 2011 onwards, with participants 
numbers ranging from three to 55 (see figure 8). The results at Coober Pedy suggest very variable 
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participation numbers, but also some of the highest levels across all the communities. Participants 
were engaged through schools, youth centre and with various workplaces. Participants included 
males and females, Aboriginal and non-Aboriginal people. 
 
Figure 8: Numbers of HLP participants in Coober Pedy by month, Nov 2009 – June 2016 
 
 
 
Oodnadatta community has continued to be consistently engaged since it was added to HLP 
communities in 2010. Participant numbers mostly range from seven to 24 participants (see figure 9). 
RFDS staff have used a number of engagement strategies to reach groups across the community, 
including school children, adult males through men’s cooking classes, elderly people through the 
Aged Care program and woman from surrounding stations. Most of the large spikes of 20+ 
participants are associated with school workshops. However, the spike of 80 participants in May 
2014 participation numbers was associated with a Women’s Health Day event. 
 
Figure 9: Number of HLP participants in Oodnadatta by month, Nov 2009 – June 2016 
 
 
 
Marree is another community that has been engaged throughout the lifespan of the HLP. Participant 
numbers ranged from five to over 20. Figure 10 shows the participant numbers were sporadic and 
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further, engagement was only intermittent from 2012 to 2014 when staff turnover in HLP resulted in 
lack of service on monthly basis. The staff in interviews noted some of the difficulties servicing this 
community, including for example getting access to clinic flights as opposed to driving and unknown 
factor of knowing how participants on occasion when they did make the travel. Participants of the 
program, particularly those living in farms outside of town, also noted that they found it difficult to 
attend when they RFDS only attended on clinic days: 
 
It would suit us better to do the program on a mail day. We are already coming in town anyway. 
When flying doctors come in, people want to see the doctors. We tried to get in but it was hard to 
yoga [with HLP staff]. Some of the ladies didn’t make it. [HLP participant] 
 
Marree had a significant number of Aboriginal and Torres Strait Islander people engaged in the 
program, particularly men. Staff noted the importance of Aboriginal male staff member 
accompanying other RFDS sites helped improve engagement in the community: 
 
I found it difficult to engage the men and then – [a male RFDS Lifestyle Adviser] and I started 
working together. That helped with men and at school.  
 
The levels of participation in the men’s group may have also been influenced by the fact that this 
group participated to meet their ‘participation requirements’ as a recipient of Newstart Start 
allowance under the work-for-dole Community Development Program.  
 
Figure 10: Number of HLP participants in Marree by month, Nov 2006 to June 2016 
 
 
 
Neither Marla or Mintabie had significant numbers over the HLP ten years. Staff had recorded nine 
sessions with total of contacts with 35 participants. Mintabie had recorded a total 23 contacts with 
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participants over four sessions of HLP. The rest of the recorded trips at these two locations were 
associated with stakeholder meetings and engagement, rather than engaging participants in the 
community. Staff interviews noted the challenges with ongoing engagement in these communities, 
including transient populations, no facilities for physical activity initiatives and little interest by 
community members. 
 
Participation levels in Far West communities 
In the Far West, the communities involved were Ceduna, Penong, Smoky Bay, Yalata, Koonnibba 
and Scotsdesco.  
 
Of the Far West communities, Ceduna participation had greatest number of participants, ranging 
from ten to 70 participants (see figure 11). Although, not recorded in the RFDS database, it 
understood that a large proportion were Aboriginal male participants. Through the HLP the following 
groups were included in activities in Ceduna: male youth at youth hub, childcare centres, schools, 
and aged care/elderly group. The spikes in higher levels of participation at Ceduna, including 80 
participants recorded in May 2013 were related to school events and childcare nutritional sessions. 
Stakeholders interviewed in Ceduna talked about waning enthusiasm for the program, because 
participants weren’t being pushed further or challenged and there appeared to a lack of initiative in 
RFDS staff to take the program to next level. 
 
During field investigations, we heard from stakeholders regarding the lack of continuity in the 
program at Ceduna and issues with broader engagement in that community, particularly with 
Aboriginal people living in Ceduna. Comments that highlight this include: 
 
Once a month visits are hard with this group. It’s hard to maintain momentum. In Penong, it’s 
organised and they get together themselves, but our group is hard to service. If they are not 
ready every month, they miss out. There is a local gym here that at one time we visited once a 
week on Wednesday and Dylan would run off the back of that. He would help in the weights 
room, but unless he can fit in with an existing program than once a month gym session isn’t 
enough. [HLP Stakeholder] 
 
There are a lot of service providers working in Ceduna and their track record and history of 
programs aren’t that great. Successful engagement is very difficult... [HLP Stakeholder] 
 
At the time of field visits, we were not able to interview any past or active participants in HLP, 
despite asking people for suggestions on whom to talk to.  
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Figure 11: Number of HLP participants in Ceduna by month, Nov 2009 to June 2016 
 
 
 
In Penong, there was a steady group of women attending the physical activity sessions in the since 
early on the HLP lifespan (see figure 12), participant numbers ranged from four to 14. Declining 
numbers of participants were observed over time, and this is likely to be in part to changing needs 
of the group, but also irregularity in visits in RFDS (later years, moved to bimonthly or three monthly 
schedules). There is no structured gym at Penong, so the participants had valued the outside 
expertise provided by HLP Advisers. 
 
Figure 12: Number of HLP participants in Penong by month, Nov 2009 to June 2016 
 
 
 
Smoky Bay is more recent community added to the HLP with the group starting in mid 2013. An 
active aging group who ran bi-weekly physical activity group sessions were supported by the HLP, 
with participant numbers ranging for six to 25 (see figure 13). It was noted during the fieldwork that 
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this group had been able to maintain twice weekly gym sessions regardless of whether HLP adviser 
was visiting.  
 
Figure 13: Number of HLP participants in Smoky Bay by month, Nov 2009 to June 2016 
 
 
 
Scotsdesco had some levels of participation at start of HLP through to 2012, but little activities with 
HLP following this (see Figure 14), with attendance ranging from four to eleven participants, mostly 
female Aboriginal residents. RFDS staff informed research team that Scotsdesco community 
members had approached RFDS to restart the program, but the loss of staff and changes in staffing 
arrangements meant that this had not occurred.   
 
Figure 14: Number of HLP participants in Scotsdesco by month, Nov 2009 – June 2016 
 
             
 
Yalata also had a short burst of HLP activity from late 2011 to mid-2013 (see Figure 15). The 
participant numbers ranged from five to 20. We understand from staff and stakeholder interviews 
that engagement with HLP for Aboriginal communities in the Far West region (Scotsdesco, Yalata, 
Koonibba) had been difficult overtime of HLP. Comments such included: 
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Working with these communities isn’t easy. There lots of players and it doesn’t work if fly in fly 
out organisations don’t have local support and affiliations with local organisations. [RFDS 
stakeholder] 
 
Yalata was pretty difficult. It’s a 3 hour drive from Ceduna, so it took up a whole day. There just 
wasn’t enough participation in the community to warrant it. It didn’t really have much community 
support and so, I guess not having anyone turn up, we had to make a decision on how to get the 
most bag for the buck. Logistically it just didn’t work, 6 hours drive and we’d only be there in the 
community for a 2 hours. We couldn’t get anything off the ground. [RFDS staff] 
 
Figure 15: Number of HLP participants in Yalata by month, Nov 2009 to June 2016 
 
 
The records for Koonibba collected on the staff community database were very low numbers that it 
didn’t warrant graph. Although, interviews with stakeholders and HLP staff, recorded that RFDS 
HLP staff in 2015 had worked with the Red Cross on a funding application for a health promotion 
program to be delivered in Koonibba community. At the time of interview, Red Cross were about to 
embark on the implementation of the program with the youth recreation officer in community based 
organization at Koonibba. The program was focused at youth and young children. There was no 
longer involvement with the RFDS due to staff turnover.  
 
Participation in Roxby Downs/Andamooka/Woomera 
The final region to be included in the HLP was communities of Roxby Downs, Andamooka and 
Woomera. HLP mainly started in 2011 onwards in each of these communities.  
 
Andamooka levels of participation were high at time of a community walking group and when HLP 
staff were working with the school, but have declined over the HLP timeframe (see figure 16) with 
range of ten to 25 participants. However, overall participation in HLP at Andamooka were largely 
intermittent and irregular, it occurred during staff trips to Roxby Downs and was generally an add-on 
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location. The irregularity in program operated may in part have been result of underlining community 
issues, comments on this included: 
 
We would have regular visits from --- [RFDS staff member]. She did activities with the school. We 
started a walking group for older community members. But things are hard to run long term here 
– people come and go, staff change. You just sometimes have to go with the flow. [Stakeholder 
and HLP participant] 
 
Andamooka is one of those places which is really important to me. You know, that HLP could 
make a difference there, but it’s just a hard place to work. We started the walking group for a 
while and that was going well. We did things with the school, but then the principal changed and 
it was just hard to re-engage them again. I tried to keep going there, but Roxby had more 
participants and so I had work there to do. [RFDS staff member] 
 
RFDS staff also suggested that tension within and among community members have created 
difficulties in engaging the community in recent years. However, there are also a number of new 
opportunities for potential HLP in future, including RFDS now providing clinical services, the 
Progress association plans to build a walking trial and the recently established Yacht Club Café and 
Community Hub. 
 
Figure 16: Number of HLP participants in Andamooka by month, Nov 2009 to June 2016 
 
 
Leigh Creek was also visited by HLP staff. However, there were only a small number of visits to 
Leigh Creek suggesting that either engagement from the community was hard and develop to 
identify a link or partnership in community to leverage off. Further, the closure of the coal mine at 
Leigh Creek is reducing the town’s population number and town has an uncertain future, which is 
likely to decrease participation levels.  Due to overall low participation rates, we choose not to 
include the graph in main report.  
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Roxby Downs joined the HLP communities from 2012 onwards. This community had the most 
regular engagement in the HLP in this region. Participation numbers ranged from six to 40 (see 
figure 17) with higher participation levels associated with community events or school visits. In the 
region, Roxby Downs is probably a well-serviced in regards to healthy lifestyle opportunity in 
comparison to region or other remote areas. However, part of the development of HLP was to 
capture those who aren’t attending the gym and don’t feel confident or comfortable in those 
environments. This includes these participants: 
 
So, we’ve always kept it away from the gym environment so we can focus on all the people that 
are not going to the gym. [HLP participant] 
 
I think what’s great about this environment is no-one’s perfect and they’re just all fitting in and... 
No-one’s looking at each other and they’re like ‘oh you did a good job today and that was great’, 
kind of encouraging each other. I think that atmosphere, knowing you’re seeing the same kind of 
people each week that it makes you want to go... [HLP participant] 
 
Roxby Downs' participants noted the lack of men engaged throughout the program. Staff interviews 
and focus groups explored barriers to participating in this program, with factors such as: long and 
intense working hours, men already attending the gym or sport clubs, alcohol use, program seen as 
focused or targeted to woman. 
 
Figure 17: Number of HLP participants in Roxby Downs by month, Nov 2009 to June 2016 
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Appendix 4. Population level data available for participating HLP communities 
 
Source: (43) 
 
 
Estimated population, aged 18 years and over, who 
were overweight or obese 
Estimated female population, aged 18 years and over, 
who were overweight or obese 
2011–12 2011–12 
Name 
Number 
ASR per 
100 
ASR per 
100 
- lower 
95% C.I. 
ASR per 
100 
- upper 
95% C.I. 
Rank 
(LGAs 
within 
their 
PHN, or 
PHN 
within all 
PHNs) Number 
ASR per 
100 
ASR per 
100 
- lower 
95% C.I. 
ASR per 
100 
- upper 
95% C.I. 
Rank 
(LGAs 
within 
their 
PHN, or 
PHN 
within all 
PHNs) 
Adelaide 493,760 65.0 64.2 65.9 13 222,859 58.7 57.8 59.7 14 
Country SA 210,086 69.3 68.3 70.4 1 94,981 63.8 62.6 65.1 1 
Ceduna (DC) ^ .. .. .. .. ^ .. .. .. .. 
Coober Pedy (DC) ^ .. .. .. .. ^ .. .. .. .. 
Flinders Ranges (DC) 754 68.9 50.4 87.3 39 349 65.5 43.9 87.0 22 
Gawler (T) 9,218 67.7 62.4 73.0 42 4,245 61.4 55.2 67.5 41 
Port Augusta (C) 6,215 68.9 62.4 75.3 39 2,875 65.5 58.0 72.9 21 
Roxby Downs (M) 1,624 64.7 58.0 71.4 43 554 55.7 48.5 62.8 43 
Whyalla (C) 10,125 69.9 63.8 76.1 26 4,731 68.0 60.4 75.5 4 
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Estimated population, aged 18 years and over, with high 
blood pressure 
Estimated population, aged 18 years and over, with high 
blood cholesterol 
2014–15 2011–12 
Name 
Number 
ASR per 
100 
ASR per 
100 
- lower 
95% C.I. 
ASR per 
100 
- upper 
95% C.I. 
Rank 
(LGAs 
within 
their 
PHN, or 
PHN 
within 
all 
PHNs) Number 
ASR per 
100 
ASR per 
100 
- lower 
95% C.I. 
ASR per 
100 
- upper 
95% C.I. 
Rank 
(LGAs 
within their 
PHN, or 
PHN 
within all 
PHNs) 
Adelaide 231,945 24.2 22.9 25.4 9 310,665 34.4 33.8 35.1 6 
Country SA 83,525 22.3 20.6 24.0 15 131,000 35.6 34.8 36.4 2 
Ceduna (DC) ^ .. .. .. .. ^ .. .. .. .. 
Coober Pedy (DC) ^ .. .. .. .. ^ .. .. .. .. 
Flinders Ranges (DC) 283 22.3 -7.4 52.0 21 446 33.7 20.5 46.9 39 
Gawler (T) 4,418 23.8 16.2 31.3 13 5,587 34.3 30.5 38.2 34 
Port Augusta (C) 2,332 22.3 11.9 32.7 20 3,676 33.7 29.1 38.3 38 
Roxby Downs (M) 598 29.5 14.9 44.1 2 1,038 35.5 30.5 40.5 29 
Whyalla (C) 3,702 22.5 12.8 32.2 18 5,679 32.9 28.5 37.2 44 
Source: (43) 
 
 Evaluation Summary: Royal Flying Doctor Service Central Operations Healthy 
Living Program (2007-2016) 
By Alyson Wright and Dr Buddhi Lokuge, National Centre for Epidemiology and Population Health, 
Australian National University 
 
Thank you for your participation in the HLP evaluation. Here is a summary of the key findings.  
 
 This summary of the evaluation of the Healthy Living Program (HLP) implemented by the Royal 
Flying Doctor Service-Central Operations from 2007 to 2016.  
 RFDS-CO commissioned a research team from the National Centre for Epidemiology and 
Population Health to evaluate the HLP.  
 The HLP focused on promotion of ‘healthy lifestyles’ to prevent chronic diseases. It involved 
activities targeting obesity, physical inactivity and poor diet. It was delivered in remote South 
Australian communities.  
 
METHODS: The evaluation team undertook field visits to conduct focus groups with HLP participants, and, 
interviews with RFDS staff, partner organisations and stakeholders. We also analysed routinely collected 
HLP monitoring data, the HLP-generated reporting, relevant literature and population health data. 
 
KEY FINDINGS: 
 The HLP made a valuable contribution by establishing the feasibility of delivering health-promotion 
activities and programs in remote communities.  
 Few government or non-government organisations have implemented sustained health promotion 
programs, particularly in relation to physical activity and nutrition, within remote SA communities.  
 We found a compelling need for the program in remote communities of SA. In 2007, 57 percent of 
rural and remote South Australians were found to be overweight (BMI > 25) or obese (BMI > 30) 
and 72 percent reported an absence or insufficient level of exercise.  
 Interviews with participants and an audit of facilities and services available in the HLP communities 
visited revealed limited access to services for physical activity and nutrition-related interventions. 
 The HLP, at its peak in 2012, delivered activities in 17 communities. Limited staff implementing the 
program meant that as the number of communities increased, workloads increased and this 
reduced the intensity of the program in each community. This was recognised by RFDS staff to 
impact on community engagement, participation and motivation levels of individuals. It was also 
recognised by many participants, who wanted more regular and timely visits from HLP. 
 The HLP faced significant challenges in addressing prevalence of overweight or obesity in 
populations. Given the complex causation of health risk factors, it is likely that no single program 
could reverse chronic disease risk factor trends at the population level. 
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 The HLP struggled with engaging groups across the entire population. The HLP was most 
successful in recruiting women and school aged children.  
 More concerted efforts in community engagement and defining appropriate target groups, in 
consultation with individual communities, may have ensured the program’s scope was more 
manageable.  
 Monitoring data on biophysical measurements was in recorded on 256 participants once and 142 
participants at least twice over the program. There were initial decreases in the median weight 
(decrease 83.4kg to 79.8kg) and body mass index (decrease 30.9 to 29.6) of the HLP participants 
with repeat measures. There were too few repeat measurements of glycated haemoglobin (HbA1c), 
percentage body fat content and waist to hip ratio to show significant change. 
 Improvements in health literacy in HLP participants were supported by qualitative data. 
Improvements in health literacy were facilitated through HLP staff participation in other community 
based health-promotion events, the development of school based programs and community foodies 
group, in partnering School of the Air, and use of internet and media outlets. 
 Participants involved in focus groups and interviews strongly supported the HLP’s role in building 
social and community networks for healthy lifestyle choices. Examples included: 
 training and support of community champions who encouraged and led the adoption of 
increased physical activity and dietary change in their communities;  
 creating walking paths and new physical activity groups; and, 
 training of community ‘foodie champions’ who led local initiatives to improve diets and 
increase knowledge of healthy food choices.  
 A full list of the evaluation recommendations is provided on the following pages. 
 
CONTACTS 
For questions relating to the evaluation, please contact Alyson Wright, alyson.wright@anu.edu.au or 
0262898032 
 
For questions relating to ongoing work of the Royal Flying Doctor Service and the Healthy Living Program, 
please contact Dr John Woodall, john.woodall@flydoctor.net 
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Recommendations for RFDS 
1.  Implementation model 
a. Revised Program Model: the RFDS needs to build on existing knowledge and expertise from the HLP and 
decide with communities the appropriate HLP model going forward. Given practical and resource 
constraints this is likely to involve visiting HLP staff supported by remote technology and community-based 
RFDS staff to deliver a high intensity program, which works over time to develop and sustain the capacity of 
community champions within each community. 
 
b. Geographic scope: Given the intensity required in a healthy lifestyle program, the RFDS needs to 
carefully select the communities based on the appropriateness of the model. Initially, the RFDS should 
consider focussing on a small number of communities. This might be progressively scaled up to engage 
with other communities and broader populations. The program should avoid being spread too thinly or 
focused on communities that are better served, or are easier to access, by other Health Promotion services 
(e.g. Local and State Government Agencies). The RFDS should focus its effort and resources where it has 
a more distinctive value proposition in the field of health promotion. Optimal communities for the HLP are 
remote communities: 
• with limited services for physical activity and healthy nutrition; and, 
• where the RFDS has an existing presence in terms of primary healthcare service delivery with 
RFDS staff living in, or regularly visiting, the community. 
 
c. Logistics and staffing: the RDFS should consider relocating the HLP to the Port Augusta RFDS Base to 
allow better integration with the primary healthcare team, including particularly the new Chronic Disease 
Nurse and the Practice Manager. The HLP positions should continue to be part-time work for HLP staff to 
ensure that an undue burden is not placed on staff in terms of travel away from home. The position(s) could 
be combined with a more office based position. 
 
d. The RFDS should aim to use culturally appropriate models of health promotion in communities where 
there is a large Aboriginal population. This should include considering the engagement of trained Aboriginal 
Health Workers and forming partnerships with Aboriginal organisations to initiate and maintain HLP 
services. Such approaches should provide a ‘culturally safe’ context where Aboriginal people can be 
engaged in developing culturally relevant preventive health initiatives. 
 
2. HLP governance and coordination 
a. The RFDS should consider use of an advisory committee or steering committee for the HLP, including 
drawing on independent health promotion experts, stakeholders in the region and communities, and 
community members participating in the HLP (e.g. Community champions, Aboriginal representatives). 
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b. An important role of the governance committee would be to ensure the clearly articulated strategic focus 
of the program is maintained during the long timeframes required to see population level change from health 
promotion initiatives. The committee would provide a mechanism to protect the program’s focus and 
strategy from shifts that may be considered as a result of changes in health promotion staff and managers. 
c. The RFDS should consider how it may better engage with the communities to facilitate decision-making 
on the HLP model locally and its implementation within their community. This might include forming local 
advisory groups or networks of stakeholders to be involved in health promotion or public health initiatives. 
d. The RFDS should promote the HLP to State and Commonwealth governments, so that the important 
learnings of this work can receive greater acknowledgement and support. 
 
3. Promotion and communication of HLP 
a. The RFDS should consider the development of a communication strategy to incorporate remote tele 
health strategies or social media into HLP programming which may ensure regularity of contact with 
participants and increased community engagement, especially during weeks when HLP Advisers are in the 
office and not in the field. 
b. The RFDS needs to incorporate referrals and broad community engagement strategies into core HLP 
strategic plans to ensure oversight and review of participation levels. 
 
4.  Monitoring and evaluation systems 
a. The RFDS should ensure that the monitoring and evaluation frameworks are part of initial planning and 
developed with support of the participatory communities. 
b. The RFDS should utilise monitoring and evaluation experts to guide the development of data collection 
tools, which are practical for use in the field and validated. Staff not directly involved in program delivery 
would be valuable in data collection and analysis, particularly to provide timely results and feedback to the 
communities and HLP participants.  
c. The RFDS should ensure that appropriate guidelines and procedures are developed to ensure that staff 
are collecting and entering data consistently.  
d. The RFDS should ensure clear practises are in place to monitor and evaluate data regularly, reviewing 
results to assess performance and any data omissions. 
e. The RFDS needs to ensure that biophysical measurements collected by the HLP are shared with the HLP 
participants and included in clinical records. 
f. The RFDS should consider the use of visual and graphical data summaries to report back and motivate 
individuals and communities. 
 
  
 
 
 
 
 
 
 
 
 
 
 
Appendix 9. 
Appendix 9. Univariate analysis of relative risks by 
Functions 
Table 1. Relative risks of gastrointestinal illness per food consumed at Function 
A, 2 November 2016  
 Exposed Non-Exposed    
 Total Cases Attack 
rate 
Total Cases Attack 
rate 
RR  p value 
Salami 10 5 50 11 1 9.09 5.5 [0.77-39.4] 0.063 
Coleslaw 14 5 35.71 6 0 0 . [.-.] 0.26 
WineBeer 5 0 0 16 6 37.5 0 [.-.] 0.262 
ham 16 6 37.5 4 0 0 . [.-.] 0.267 
PotatoSalad 17 6 35.29 4 0 0 . [.-.] 0.281 
Carrot 6 1 16.67 15 5 33.33 0.5 [0.07-3.43] 0.623 
Cheese 13 3 23.08 8 3 37.5 0.62 [0.16-2.34] 0.631 
Chicken 20 6 30 1 0 0 . [.-.] 1 
Dips 6 1 16.67 12 2 16.67 1 [0.11-8.95] 1 
Cabanossi 9 1 11.11 7 1 14.29 0.78 [0.06-10.4] 1 
Celery 5 1 20 16 5 31.25 0.64 [0.10-4.27] 1 
Rolls 14 2 14.29 4 1 25 0.57 [0.07-4.80] 1 
Lettuce 2 0 0 18 5 27.78 0 [.-.] 1 
Hummous 2 0 0 15 2 13.33 0 [.-.] 1 
Cucumber 2 0 0 14 2 14.29 0 [.-.] 1 
Crackers 1 0 0 15 2 13.33 0 [.-.] 1 
tomato 2 0 0 13 2 15.38 0 [.-.] 1 
C.biscuits 2 0 0 19 6 31.58 0 [.-.] 1 
Note: prawns, bell peppers and olives were removed because they were not menu of this function 
 
Table 2. Relative risks of gastrointestinal illness per food consumed at Function 
A, 2 November 2016 
 Exposed Non-Exposed    
 Total Cases Attack 
rate 
Total Cases Attack 
rate 
RR  p value 
C.biscuits 6 5 83.33 18 7 38.89 2.14 [1.08-4.23] 0.155 
Cheese 14 9 64.29 10 3 30 2.14 [0.77-5.97] 0.214 
Salami 14 9 64.29 10 3 30 2.14 [0.77-5.97] 0.214 
Hummous 3 0 0 20 11 55 0 [.-.] 0.217 
Fruit 1 1 100 2 0 0 . [.-.] 0.333 
PotatoSalad 7 2 28.57 17 10 58.82 0.49 [0.14-1.67] 0.371 
tomato 9 3 33.33 12 7 58.33 0.57 [0.20-1.62] 0.387 
Rolls 15 6 40 8 5 62.5 0.64 [0.28-1.45] 0.4 
Prawns 11 4 36.36 12 7 58.33 0.62 [0.25-1.56] 0.414 
Chicken 22 12 54.55 2 0 0 . [.-.] 0.478 
Dips 2 0 0 21 11 52.38 0 [.-.] 0.478 
Celery 6 4 66.67 18 8 44.44 1.5 [0.70-3.23] 0.64 
BellPeppper 5 3 60 18 8 44.44 1.35 [0.56-3.26] 0.64 
Olive 5 3 60 18 8 44.44 1.35 [0.56-3.26] 0.64 
Coleslaw 7 4 57.14 16 7 43.75 1.31 [0.56-3.05] 0.667 
Cabanossi 12 7 58.33 10 4 40 1.46 [0.59-3.58] 0.67 
Lettuce 14 8 57.14 10 4 40 1.43 [0.59-3.46] 0.68 
WineBeer 14 8 57.14 9 4 44.44 1.29 [0.54-3.04] 0.68 
Cake 1 1 100 16 8 50 2 [1.23-3.26] 1 
Crackers 1 1 100 19 10 52.63 1.9 [1.24-2.91] 1 
Carrot 7 4 57.14 17 8 47.06 1.21 [0.54-2.75] 1 
Cucumber 6 3 50 16 8 50 1 [0.39-2.56] 1 
ham 1 0 0 23 12 52.17 0 [.-.] 1 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Appendix 10. 
Raising concerns about a key source on 
Aboriginal and Torres Strait Islander health 
Editor: Melissa SweetAuthor: Alyson Wright and Ray Lovetton: July 03, 2017In: evidence-based 
issues, Indigenous health, public health 
In a recent speech to the Institute of Public Administration Australia, Professor Ian 
Anderson AO highlighted the importance of high quality data for local and regional 
decision-making in Indigenous affairs. 
Anderson, who was appointed Deputy Secretary (Indigenous Affairs) in the Department 
of Prime Minister and Cabinet after a long career in academia, health policy, programs 
and services, said: 
High quality, granular data is key for local and regional decision-making. It is very difficult 
to build accountability without it – how can you hold someone accountable if you don’t 
know what’s happening? 
Equally, it’s key for generating buy in from leaders in the Indigenous sector and in 
government – if you can show something is working and having a positive benefit, half 
your work is done. 
And no less importantly, it’s critical for building a case that something isnot working, and 
that the resources and effort going into it would be better redirected into something else.” 
No doubt there will widespread interest in concerns raised about the reliability of a key 
source on Aboriginal Torres Strait Islander health, as outlined below by Alyson Wright 
and Dr Ray Lovett, from the National Centre for Epidemiology and Population Health at 
the Australian National University. 
 
Our confidence around “point estimates” matters in 
Indigenous health 
Alyson Wright and Ray Lovett write: 
The Aboriginal and Torres Strait Islander Health Performance Framework 2017 Report is 
the sixth instalment of authoritative statistics for Indigenous health policies and programs. 
It’s a report that aims to present national statistics over time and place on key health 
indicators. For policy makers, the report alleviates time spent wandering through the 
maze of the Australian Bureau of Statistics website. 
Given the report’s potential to inform policy in the critical space of Indigenous health, it is 
extremely important that the information contained within the report is accurate and well 
presented. 
There are several shortcomings in the most recent Health Performance Framework 
concerning its statistical analysis; perhaps the most glaring problem relates to the maps 
presented on page 19 of the report (reproduced below as Figures 1 and 2). 
Figure 1. Smoking prevalence amongst Indigenous Australians, by Indigenous Region, 
2014-15 from Aboriginal and Torres Strait Islander (Health Performance Framework, p 
19) 
 
Figure 2. Prevalence of obesity and overweight amongst Indigenous Australians, by 
Indigenous Region, 2012-13 (Health Performance Framework p 19) 
 The maps group the estimates for prevalence of smoking and overweight/obesity in 
Indigenous Australians by ABS Indigenous regions. The estimates are calculated using 
national survey data from the Aboriginal and Torres Strait Islander Social Survey 2014-15 
and Health Survey 2012-13. 
It appears from the maps that the darker shades represent higher rates. However, the 
comparison between regions is erroneous due to large confidence intervals around the 
point estimates. 
These errors occur due to the reduced statistical power when national survey data is 
broken down into regional areas. Sample sizes in the Indigenous regions are too small to 
give reasonable regional estimates. 
There are alternative techniques for presenting the prevalence results which might better 
highlight the lack of certainty around the point estimates. Let’s take the Queensland 
regions as an example. 
The graph (Figure 3) below displays the smoking prevalence for Aboriginal and Torres in 
2014, based on the same data as the maps. The maps show prevalence rates by 
Indigenous region with error bars to present the confidence intervals. 
In the smoking prevalence map above, the eight Queensland regions appears to have 
wide variation; however, the graph below suggests that there may be little variation in 
smoking rates across the regions, because of the wide overlap in confidence intervals 
across all the regional estimates. 
A line can be drawn at the 40% mark that would intersect six of the eight Queensland 
regions within the bands of the confidence interval. Only the population in Toowoomba-
Roma can be confidently said to have a smoking prevalence below 40% and only Cape 
York can be claimed to have a higher prevalence. 
Figure 3. Smoking prevalence in Aboriginal and Torres Strait adults 15+ by Indigenous 
Regions, Queensland 2014/15 
 
Visualising data helps, and we are fond of maps to display statistical analysis. 
Policy makers want information at their fingertips, including up-to-date statistics, facts 
and figures, and it is a necessary tool in ‘evidence-based’ decision making. 
However, the worry with these maps is that they will be used for simplistic decision 
making that is not well informed by evidence. 
For example, if one was to consider obesity prevention programs for Aboriginal and 
Torres Strait Islander people, a policy maker might assume that best bang for the buck is 
spent targeting the regions where it seems obesity rates are highest according to the 
visualisation in the maps. 
For tobacco control, a policy maker might assume that high rates in the map are where 
the current Tackling Indigenous Smoking program isn’t working. 
Having good national survey data that can be used at regional level is important. Given 
many Indigenous programs are place-based or designed around regional service delivery 
areas, it makes sense that routinely collected data on health and social indicators for 
Aboriginal and Torres Strait Islander people ought to be able to tell a story at this regional 
level. 
Professor Ian Anderson, in his recent speech, argued “high quality, granular data is key 
for local and regional decision-making. It is very difficult to build accountability without it – 
how can you hold someone accountable if you don’t know what’s happening?” 
We agree with him. 
Our recent paper published in the Australian Health Review online late last month has 
suggested options on how national data might be improved to enhance regional 
estimates, including the following options: 
1. Increase sample sizes in national Aboriginal Torres Strait Islander social and 
health surveys. 
2. Add health questions, including a smoking question or self-assessed body mass 
index, into the census, or 
3. Release of Survey microdata (unit record data) for Indigenous region to allow 
calculation of small area estimates on the national survey data. 
In the age of evidence-based policy, we need to be confident in the evidence we use to 
inform decisions. We also need to ensure our national data can help to evaluate 
programs at the appropriate program delivery level. 
Examining the confidence intervals in point estimates will help policy makers to quickly 
assess the robustness of the data. Authors of the Health Performance Framework would 
do well to consider the uncertainty in estimates in future reports. 
• Alyson Wright and Dr Ray Lovett are from the National Centre for Epidemiology and 
Population Health at the Australian National University. 
 
